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ABSTRACT 

All possible sets of independent similarity ratios for thermal modeling 
in a simulated space environment are given in tabular form. The sets of ratios 
are the criteria for conducting thermal modeling experiments. These ratios 
are derived by a computer program which performs a dimensional analysis on 
the physical quantities defining the thermal behavior of the prototype in a space 
environment. 
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DEFINITION OF SYMBOLS 


Symbol 

A 

C 

P 

E 

F 

k 

L 

Q 

R 

s 

T 

V 

P 

cr 

t 


Definition 

area 

specific heat 

planetary emission flux 

radiation view factor 

thermal conductivity 

length along conducting path 

internal heat generation 

planetary albedo flux 

solar energy flux 

temperature 

volume 

density 

Stefan-Boltzmann constant 
time 


Subscripts 

c 

e 

j 

k 

r 

s 


conduction path node 

surface interacting with planet emission 

jth elemental, isothermal node 

kth elemental, isothermal node 

surface interacting with planet albedo 

surface interacting with solar energy 

iii 
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SETS OF SIMILARITY RATIOS FOR THERMALMODELING 


INTRODUCTION 


A set of independent similarity ratios is the criterion needed to perform 
thermal modeling experiments. Some sets are more easily kept identically equal 
from prototype to model than others, depending on the modeling technique and 
the objective of the investigation. The purpose of this Technical Note is to pre- 
sent a table of all possible sets of independent similarity ratios. Such a list 
provides a handy reference to allow those interested in thermal similitude to 
choose the set of ratios most appropriate for the situation. 


ANALYSIS 

In order to perform thermal modeling experiments, some modeling 
criterion is needed to direct and control the experiments to obtain intelligible 
data on the model for predicting the thermal behavior of the prototype. This 
criterion is usually derived either from the defining differential equations or 
by performing a dimensional analysis on the physical quantities definingthe 
phenomenon under investigation. 

Some investigators feel that the similarity ratios for thermal modeling 
are all well known and that no further investigation of other sets of similarity 
ratios needs to be made. It is the author's opinion that this consensus needs 
some qualification. The use of certain other sets of independent similarity 
ratios is more practical in some instances, because they are easier to keep 
identically equal from prototype to model. The set of ratios to be used de- 
pends upon the modeling technique and the objective of the investigation. 

This fact has been the basis for compiling all possible sets of independent 
similarity ratios. 

The sets of independent similarity ratios presented here are the 
results of a computer dimensional analysis of the physical quantities de- 
fining the energy transfer to and from single, elemental, isothermal volumes 
of the prototype and model in a simulated space environment [i] . 

The computer program utilizes a matrix formulation of the Pi Theorem 
of dimensional analysis. The Pi Theorem states that if there are m fundamental 
units of measurement and n physical quantities involved in a problem and if the 



relation between the measures of these quantities is true irrespective of the 
fundamental units, any complete physical relationship can be represented as 
one subsisting between a set of independent non-dimensional product combina- 
tions of the n physical quantities concerned. 

Since the language of matrix algebra is adaptable to high-speed compu- 
tational methods, a computer matrix application of the Pi Theorem is an 
efficient method of deriving all sets of independent dimensionless products for 
use in scale model experiments. The Pi Theorem can be stated as follows: 

Let the n physical quantities xj, x 2 x n have the n x m dimensional 

matrix 

[P ! R “I 

A = f a ij^ = |_Q | Q P" 1 R J < 1=1 > • • • > n ; 3 =1 » • •• > m ) (1 > 

of rank r = (n-k) . Matrix A is partitioned according to its rank r; therefore 
P is an r x r matrix of rank r. If f(x t , x 2 , . . . , x n ) is a dimensionally homo- 
geneous function with respect to m fundamental units, the equation f(x ls x 2 , . . . , 
x n ) = 0 is equivalent to the equation f ( i , 1 , . . . , i , Tq, ir 2 , . . . , ) = 0 in which 

7 r. = Xj eil x 2 6i2 . . . x n 6in (i=i, 2, . . . , k) are k = (n-r) independent and di- 
mensionless quantities with the k x n exponential matrix E , 

E = (^P 4 , y = [eij] (i=l, ..., k; j=l, ...,n) (2) 

where 1^ is a k x k identity matrix [2] . 

The elements ey of the exponential matrix E of Eq. (2) are the ex- 
ponents to which the variables must be raised to form the (n-r) = k dimen- 
sionless products. The elements ay of the dimensional matrix A are the ex- 
ponents of the fundamental dimensions that compose the dimensional formulas 
of the variables x lf x 2 , . . . , x n . A dimensional formula refers to the product 
of powers of the fundamental dimensions that compose the units of measurement 
of the variables. 

The rank r of the dimensional matrix determines the number of in- 
dependent dimensionless products that will be in a complete set. The number 
of complete sets of (n-r) = k independent dimensionless products is given by 
the number of nonsingular r x r square matrices in the dimensional matrix. 

The dimensional products in a given set are independent in relation to each 
other , but the different sets are not unique and independent. For clarity , it 
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should be noted that the terms Similarity ratios,” M pi ratios,” and ”dimen- 
sionless products” are used synonymously throughout this Technical Note. 

For the case under consideration, Table I gives the physical quantities 
defining the energy exchange between elemental, isothermal volumes of the 
prototype and model in a simulated space environment. The similarity ratios 
for this case are given in Table n. 

TABLE I 

SYMBOL DEFINITION FOR INPUTS TO COMPUTER PROGRAM 
Computer 

Symbol Definition 

CJ = Cj = (p CpV.) = heat capacity , [H T 1 ] 

CKJ = C, -= (k A /L ) = conduction exchange coefficient, [HT -1 

Kj c c c 

Q = Q = internal heat generation, [HT” 1 ] 

QE = Q = (A E F ) = energy due to planetary emission, f HT -1 ] 

e e e 

QR = (A RF^) = energy due to planetary albedo, [HT -1 ] 

QS = Q = (A S F ) = energy due to incident solar energy, [HT -1 ] 

s s s 

RKJ = Rkj = (crF k . A fe ) = radiation exchange coefficient, [HT- 1 fl - * 4 ] 

ST = t = time, [T] 

TJ = T = temperature, [0] 

TK = T^ = temperature, [0] 


Table A-I in Appendix A gives the symbols defining a restricted case, 
of the previous more general problem, where there is 1) no internal heat 
generation, 2) no energy due to planetary emission or planetary albedo, 

3) just a thermal input intensity, Ij corresponding to incident solar energy. 
For these conditions the objective is to predict the thermal behavior of the 
prototype from model experiments. The similarity ratios for this case are 
given in Table A -II. An experimental program at the University of Alabama 
under Contract NAS8-5270 has verified that a set of ratios from Table A-II 
can be used to predict prototype thermal behavior from experiments on the 
model [3]. 
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Appendix B includes instructions for the use of Tables n and A-E in 
forming similarity ratios in their more common form. 

TABLE II 

A COMPLETE LISTING OF SIMILARITY RATIOS FOR 
THE GENERAL CASE OF THERMAL MODELING 



IF PI RATIO IS DIMENSIONLESS 


_ 

DIMENS WILL EQUAL 

1.00 


SET 1 

SET 2 


SET 3 

PI 1 

PI 1 


PI 1 

CJ( O.OQE-38) 

CJ( O.OOE-38) 


CJ( 0.00E-38) 

CKJI O.OOE-38) 

CK J f O.OOE-38) 


CKJI O.OOE-38) 

. QI-0.10E 01) 

QE (-0. 10E 01) 


QR ( — 0 • 10E on 

QE< 0.10E on 

Q( 0.10E 01) 


Q( 0.10E on 

DI MENS= 1.00 

0 I MENS= 1.00 


DIME NS= 1.00 


PI 2 

PI 2 

PI 2 

CJ( O.OOE-38) 

CJI O.OOE-38) 

CJI 0.00E-38) 

CK J ( 0.00E-38) 

CK J I Q.OJE-38) 

CKJI O.OOE-38) 

Q ( —0 • 10E on 

QE (-0. 10 E on 

QRI-0.10E 01) 

QRI O.IOE on 

QR( 0.10E on 

QE ( 0.10E 01) 

D I MENS= 1.00 

D I MENS= 1.00 

D IMENS= I. 00 


PI 3 

PI 3 

PI 3 

CJ( 0 .00 E- 38 ) 

CJ( 0.00E-38) 

CJ( O.OOE-38) 

CK J ( 0.00E-38) 

CK J ( O.OOE-38) 

CK J ( O.OOE-38) 

Qt-O.lOE Jl) 

QEI- 0 . 10 E on 

QRI-0.10E on 

QS( 0.10E U) 

QS( 0.1OE on 

QS { 0.10E on 

DI MENS= 1.00 

D IMENS= 1.00 

DIME NS= 1.00 


PI 4 

PI 4 

PI 4 

CJ( O.OOE-38) 

CJ< O.OOE-38) 

CJ( O.OOE-38) 

CK J ( — 0 .40E .1) 

CK J ( -0 • 40E on 

CK J ( -0 .40E on 

Q ( 0.30E on 

QE ( 0.30E 01) 

QR ( 0.30E 01) 

RK J ( 0.10E ul) 

RK J ( 0.10E on 

RKJI 0.10E on 

DIMENS= 1.00 

D I M£NS= 1.00 

D I ME NS= 1.00 



PI 5 

, 


PI 5 



PI 5 


CJ( 

-0.10E 

on 

CJI 

-0. 10E 

on 

C JI 

-O.IOE 

on 

CKJI 

O.IOE 

on 

CKJI 

O.IOE 

on 

CKJI 

O.IOE 

on 

Q( 

U.OOE- 

-38) 

QE I 

O.OOE- 

-38) 

QR I 

O.OOE- 

-38) 

ST ( 

0.10E 

on 

STI 

0. 10E 

on 

STI 

0.10E 

on 

DIMCNS= 1. 

► 00 

DIMENS= 1, 

► 00 

DI MENS= 1 < 

.00 



PI 6 



PI 6 



PI 6 


CJI 

O.OOE- 

- 38 ) 

CJI 

O.OOE- 

-38) 

CJI 

O.OCE- 

- 38 ) 

CKJI 

O.IOE 

n > 

CKJI 

0.10E 

on 

CKJI 

O.IOE 

on 

Qf- 

-O.IOE 

on 

QE I 

-0. 10E 

on 

QR I 

-O.IOE 

on 

T J I 

O.IOE 

on 

TJI 

O.IOE 

on 

TJI 

O.IOE 

on 

D I MEN S= l. 

,00 

DIMENS= 1, 

.00 

D IMEN5= 1, 

,00 



PI 7 



PI 7 



PI 7 


CJI 

O.OOE- 

-38) 

CJI 

O.OOE- 

-38) 

CJI 

o.ooe- 

-38) 

CKJI 

O.IOE 

on 

CKJI 

0.10E 

on 

CKJI 

0.1CE 

01 ) 

QI- 

-O.IOE 

on 

QE I 

-O.IOE 

on 

QRI 

-0.1CE 

on 

TKI 

O.IOE 

on 

TKI 

O.IOE 

on 

TKI 

O.IOE 

on 

DI MENS= 1. 

► 00 

D I MENS= 1. 

.00 

0 I MENS= 1, 

► 00 
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TABLE II . 

A COMPLETE LISTING OF SIMILARITY RATIOS FOR 
THE GENERAL CASE OF THERMAL MODELING (Cont'd) 


IF PI RAT 10 IS OIMENSI0NIESS 
DIMENS MILL EQUAL 1.00 


SET 4 

SET 5 

SET 6 

PI 1 

PI 1 

PI 1 

CJ( CU00E-38) 

CJ( O.OOE-38) 

CJ( O.OOE-38) 

CKJt O.OOE-38) 

CKJI-0.13E 01) 

CK J (— 0 • 10E Ql) 

QSi-0.10£ 01) 

RKJ( 0.33E 00) 

T J t-0 • 10E 01) 

Q( 0.10E 01) 

Q ( 0.10E 01) 

Qi 0.10E 01) 

D I M6NS = 1.00 

dimens= 1.00 

D I MENS= 1.00 


PI 2 

PI 2 

PI 2 

CJ( O.OOE-38) 

CJ( O.OOE-38) 

CJ( 0.00E-38 ) 

CKJt O.OOE-38) 

CK J ( -0. 13E on 

CK J (-0 . 10E on 

QSt-O.lOE 01) 

RKJ ( 0.33E 00) 

TJ(-0.10E on 

QEt 0.10E 01) 

QE ( 0.10E 01) 

QE ( 0.10E 01) 

D J MENS = 1.00 

0 1 MENS= 1.00 

D IME NS= 1.00 


PI 3 

PI 3 

PI 3 

CJ{ O.OOE-38) 

CJ( O.OOE-38) 

CJ( O.OOE-38) 

CK J ( O.GOt-38) 

CKJ(-0.13E 01) 

CKJI-0.10E 01) 

QSt-O.lOE 0 1) 

RKJ { 0.33E CO) 

T J ( -0 . 10 E 01) 

QR ( J.10E 01) 

QR ( 0.10E Ql) 

QR ( 0.10E 01) 

01 MENS= 1.00 

D I MENS= 1.0C 

D IMENS= 1.00 


PI 4 

PI 4 

PI 4 

CJ( O.OOE-38) 

CJ« O.OOE-38) 

CJ{ O.OOE-38) 

CKJI-0.40E jl) 

CK J ( -0 • 13E 01) 

CKJt -0 .IDE 01) 

QS( 0 .'3 0 E l,1) 

RKJ ( 0.33E 00) 

TJt-O.lOE 01) 

RK J ( U.106 01) 

QS ( 0.10E 01) 

QS ( 0.1CE 01) 

DIMENS= 1.00 

D IMENS = 1.00 

D IME NS= 1.00 


PI 5 


PI 5 

PI 5 

CJt-O.lOE 

01) 

CJt-O.lOE 01) 

CJt O.OOE-38) 

CKJt 0.10E 

u 1 ) 

CKJt 0.10E 01) 

CKJt-O.lOE 01) 

QS( O.OOE- 

-38 ) 

RKJt O.OOE-38) 

TJt 0.30E 01) 

ST t 0.10E 

01) 

ST t 0.10E on 

RKJt 0.10E 01) 

D I MENS= 1 

• CO 

D I MENS = 1.00 

D I ME NS= 1.00 


PI 6 

PI 6 

PI 6 

CJt O.OOE-38) 

CJt C. COE-38) 

CJt-O.lOE 01) 

CKJt 0.106 Cl) 

CK J t -C . 33E 00) 

CKJt 0.1GE 01) 

QSt-O.lOE 01) 

RKJt 0.33E 00) 

TJt O.OOE-38) 

TJt 0.10E Cl) 

TJt 0.10E 01) 

STt 0.10E 01) 

D I MENS= 1.00 

D IMENS= 1.00 

D I ME NS= 1.00 


PI 7 

PI 7 

PI 7 

CJt O.OOE-38) 

CJt O.OOE-38) 

CJt O.OOE-38) 

CKJt 0.10E 01) 

CK J t-0. 33E 00) 

CKJt O.OOE-38) 

QSt-O.lOE 01) 

iJKJt 0.33E 00) 

TJt-O.lOE on 

TK t b.i’OE 01) 

TK t C.10E on 

TK t 0.10E on 

D I MENS= 1.00 

D IMENS= 1.00 

DIME NS= 1.00 



TABLE II 

A COMPLETE LISTING OF SIMILARITY RATIOS FOR 
THE GENERAL CASE OF THERMAL MODELING (Cont f d) 


pi l 

CJt O.OOE-38) 
CK J ( -0 • 10E on 
TKt-O.lOE Oil 
Q< O.IOE on 
DIMENS* 1.00 


IF PI RAT 10 IS DIMENSIONLESS 
DIHENS WILL EQUAL 1.00 

SET 8 

PI 1 

CJt O.OOE-38) C 

Qt-0.756 00) 

RKJ(-0.25E 00) S 

CK J C 0.10E on CK 

D IM£NS= 1.00 C 


SET 9 

PI l 

CJ(-0.1GE on 
Qt O.OOE-38 1 
STt 0.10E on 
CK J t 0.10E on 
DIMENS* 1.00 


PI 2 

CJt 0 .00E-38 ) 
CK J ( -0 • 10E on 
TK ( — 0 ♦ 10E on 
QEt 0.10E Cl) 
DIMENS* 1.00 


PI 2 

CJ( 0 • 00E-38 I 

Qt-o.ioe on 

RKJt O.OQE-38) 
QEt G.10E 01) 
DIMENS* 1.00 


PI 2 

CJ( O.OOE-38) 
Qt-O-lOE 01) 
STt O.OOE-38) 
QEt Q.10E 01) 
DIHENS* 1.00 


PI 3 

CJt 0 .006-38 1 

CKjt-onoE on 

TKt-O.lOE on 
QR( 0 . 10 E on 
DIMENS* 1.00 


PI 3 

CJt 0.00E-38) 

Qt-o.ioe on 

RK J { 0. COE-38) 
QRt 0.10E on 
D I MENS* 1.00 


PI 3 

CJt O.OOE-38) 
QC-0.10E 01) 
STt O.OOE-38) 
QRt 0.10E 01) 
DIMENS* 1.00 


PI 4 

CJt O.OOE-38) 
CKJt-O.lOE 01) 
TKt-O.lOE on 
QSt 0.10E on 

DIMENS* 1.00 


PI 4 

CJt O.OOE-38) 

Qt-o.ioe on 

RK J ( O.OOE-38) 
QSt 0.1QE 01) 
DIMENS* 1.00 


PI 4 

CJt O.OOE-38) 
Qt-O.lOE on 
STt O.OOE-38) 
QSt 0 . 10 E on 
DIMENS* 1.00 


PI 5 

CJt O.OOE-38) 
CKJ(-0.106 Cl) 
TK ( 0.30E 01) 
RK J t 0.10E ul) 
DIMENS* 1.00 


PI 5 

cjt-o.ioE on 

Q{ 0.75E 00) 
RK J { 0.25E 00) 
STt 0.10E on 
DIMENS* 1.00 


PI 5 

CJ(-0.40E on 
Qt 0.30E Gl) 
STt 0.40E on 
RK J t 0.10E on 
DIMENS* 1.00 


PI 6 

cjt-o.ioE on 
CK J t 0.10E on 
TK ( O.OOE-38) 
STt 0.10E 01) 
DIMENS* 1.00 


PI 6 

CJt O.OOE-38) 
Q ( -0 . 25E 00) 
RK J ( 0.25E 00) 
TJt 0.10E 01) 
DIMENS* 1.00 


PI 6 

CJt o.ioe on 
Qt-0.10E on 
STt - O.IOE on 
TJt O.IOE on 
DIMENS* 1.00 


PI 7 

CJt O.OOE-38) 
CK J ( O.OOE-38) 
TKt-O.lOE 01) 
TJt O.IOE Ul) 
D I MENS* 1.00 


PI 7 

CJt 0.0QE-38) 
Q ( —0 .256 00) 
RK J t C.25E 00) 
TK ( 0. 10E on 
DIMENS* 1.00 


PI 7 

CJt o.ioe on 
Q(-0.10E on 
STt-O.lOE 01) 
TK ( O.IOE on 
DIMENS* 1.00 
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TABLE II 

A COMPLETE LISTING OF SIMILARITY RATIOS FOR 
THE GENERAL CASE OF THERMAL MODELING (Cont'd) 


SET 10 


IF PI RATIO IS DIMENSIONLESS 
DIMENS WILL EQUAL 1.00 
SET 11 SET 12 


PI 1 

CJt O.OOE-38) 
Q ( -0 • 10E j 1) 
_ . T J ( O.IOE Oil 
ckj< o.ioe oi) 

D I MENS= 1.00 


PI 1 

CJ( O.OOE-38) 
Q ( -0 • 10E Cl) 
TK ( O.IOE 01) 
CK J ( O.IOE 01) 
D I MENS= 1.00 


PI 1 

CJ< O.OGE-38) 
QEI-0.75E 00) 
RK J ( -0 . 25 E 00) 
CK J ( O.IOE 01) 
D IMENS= 1.00 


PI 2 

CJt O.OOE-38) 
Qt -O.IOE 01) 
T J ( O.OOE-38 ) 
QEt O.IOE 01) 
DIMENS= 1.00 


PI 3 

CJt O.OOE-38) 
Qt -O.IOE 01) 
TJt 0 . OOEt 38 ) 
QRt O.IOE 01) 
D I MENS= 1.QJ 


PI 2 

CJt O.OGE-38) 
Qt-O.lOE 01) 
TK ( C.00E-38) 
QEt O.IOE 01) 
D I MENS= 1.00 


PI 3 

CJt O.QCE-38) 
Qt-O.lOE 01) 
TK ( 0. COE-38) 

QRt O.IOE 01) 
D I MENS- 1.00 


PI 2 

CJt O.OGE-38) 
QEt-O.lOE 01) 
RKJt O.OOE-38) 
Qt O.IOE 01) 
D I ME NS= 1.00 


PI 3 

CJt O.OOE-38) 
QEt-O.lOE 01) 
RKJt O.OGE-38) 
QRt O.IOE 01 ) 
D I ME NS = 1.00 


PI 4 

CJt O.OOE-38) 
Qt-O.lOE 01) 
TJt O.OOE-38) 
QSt O.IOE 01) 
D I MEN S= 1.00 


PI 5 

CJt O.OOE-38) 
Qt-O.lOE .1) 
TJt 0.4QE ‘l ) 
RKJt O.IOE Jl) 
D I MENS= 1.00 


PI 6 

CJt -O.IOE 01) 
Qt O.IOE 01) 
TJ(-0.10E ul) 
ST ( O.IOE Cl) 
D I MENS- 1.00 


PI 7 

CJt O.OOE-38) 
Qt G.00E-38) 
TJ(-0.10t CD 
TK ( O.IOE Jl) 
D I MENS= 1.00 


PI 4 

CJt O.CCE-38) 
Qt-O.lOE 01) 
TK ( 0. COE-38) 
QSt O.IOE 01) 
DIMENS= l.CO 


PI 5 

CJt O.OOE-38) 
Qt-O.lOE Cl) 
TK ( G.4UE 01) 
RKJt O.IOE 01) 
0 I MENS= l.CO 


PI 6 

CJ(-0.1CE 01) 
Q( O.IOE 01) 
TKt-C.lOE Cl) 
ST t O.IOE 01) 
D I MENS= 1.00 


PI 7 

CJt O.CCE-38) 
Qt 0. COE-38) 
TKt-C.lOE Cl) 
TJt O.IOE Cl) 
D I MENS= 1.00 


PI 4 

CJt O.OOE-38) 
QEt-O.lOE 01) 
RKJt O.OOE-38) 
QSt O.IOE 01) 
DIME NS= 1.00 


PI 5 

CJ(-0.10E 01) 
QEt U.75E 00) 
RKJt J.25E 00) 
S T ( O.IOE 01) 
D I ME NS= 1.00 


PI 6 

CJt O.OOE-38) 
QE t —0 . 2 5 E 00) 
RKJt 0.23E 00) 
TJt O.IOE 01) 
D I ME NS= 1 * 00 


PI 7 

CJt O.OOE-38) 
QE t —0 . 25E 00) 
RKJt U.25E 00) 
TK( O.IOE 01) 
D I ME NS= 1.00 


TABLE II 

A COMPLETE LISTING OF SIMILARITY RATIOS FOR 
THE GENERAL CASE OF THERMAL MODELING (Cont'd) 


IF PI R A TI0 IS DIMENS I 0NLESS 
DIMENS WILL EQUAL 1.00 


SET 13 

SET 14 

SET 15 

PI 1 

PI 1 

PI 1 

CJ ( -0 • 10E Oil 

CJI 0.00E-38) 

CJ( 0.006-38) 

QEC O.OOE-38) 

QEt-0. 10E 01) 

QEI-0.10E 01) 

ST ( Q.10E 01) 

T J ( 0.1GE 01) 

TK ( 0.10E 01) 

C K J { 0.10E Oil 

CK J ( 0.10E 01) 

CKJ( 0.1CE 01) 

DI M£NS= 1.00 

DIMENS= 1.00 

D I MENS= 1.00 


PI 2 

PI 2 

PI 2 

CJ< 0.006-38) 

CJ( 0.00E-38) 

CJ( 0.00E-38) 

qei-o.ioe a) 

QEC-0.10E 01) 

QEI-0.10E 01) 

STI 0.006-38 ) 

T J ( 0.00E-38) 

TK ( 0.00E-38) 

Q ( 0.106 on 

Q( 0.1UE 01) 

Q( 0.10E 01) 

DIMENS= 1.00 

D IMENS= 1.00 

DIMENS- 1.00 


PI 3 

PI 3 

PI 3 

CJI 0.006-38) 

CJ( 0. COE-38) 

CJI 0.00E-38) 

QE l -0 • 106 ' 1) 

QEI-0.10E 01) 

QE (-0 • 10E 01) 

ST ( 0.006-38) 

T J ( 0. COE-38) 

TK I O.OCE-38) 

OR ( 0.10E -j 1) 

QR { 0.10E 01) 

QR( 0.10E 01) 

0IMENS= 1.00 

D I MENS= 1.C0 

DIMENS= 1.00 


pi ^ 

PI 4 

PI 4 

CJI 0.0JE-38) 

CJ( O.OOE-38) 

CJ( C.00E-38) 

GEI-O.IOE a) 

QEt-C.lQE 01) 

QEI-0.10E 01) 

ST ( 0.006-38) 

T J ( O.OOE-38) 

T K ( O.OOE-38) 

GSI 0.10E 01) 

QS ( 0.10E 01) 

Q$( 0.10E 01) 

DIMENS= 1.00 

D I MENS= 1.00 

DIMENS= 1.00 



PI 5 



PI 5 



PI 5 


CJ( 

-0.40E 

dl) 

CJI 

0 . COE- 

-38) 

CJ( 

Q.OGE- 

-38) 

QEI 

0 • 30 £ 

1) 

QEI 

-0. IDE 

on 

QEI 

-0.10E 

01) 

ST ( 

0.40E 

Ll) 

T J ( 

0.40E 

01) 

TK( 

0.40E 

01) 

RK J ( 

0.10E 

Ul) 

RK J ( 

0.1JE 

01 ) 

RK J { 

0.1GE 

01) 

D I MEN$ = 1. 

,00 

0 I MENS = 1, 

► CO 

DIMENS= 1< 

► 00 


PI 6 


PI 6 


PI 6 


CJI 0.10E 

01) 

CJI-O. 1UE 

01) 

CJI-O. 10E 

01) 

QEI-0.10E 

01) 

QEI 0.1UE 

01) 

QEI 0.10E 

on 

STI-C .10E 

Jl) 

TJI-O. 10E 

01) 

TM-0.10E 

on 

T J ( 0.10E 

,1) 

STI C.10E 

01) 

STI 0.10E 

on 

DIMENS= 1. 

00 

DIMENS= 1. 

00 

D IMEN$= 1. 

00 


PI 7 

PI 7 

PI 7 

CJI 0.106 01) 

CJI O.OOE-38) 

CJI O.OOE-38) 

GEI-u.lOE ol) 

QEI O.OOE-38) 

QEI O.OOE-38) 

STI-0.10E „1) 

TJI-O. 10E on 

TKI-0.10E on 

I K I* 0.106 01) 

TK I C.10E on 

T J I o.ioe on 

0 I MENS= 1.00 

DIMENS- 1.00 

D IMENS= 1.00 


TABLE II 

A COMPLETE LISTING OF SIMILARITY RATIOS FOR 
THE GENERAL CASE OF THERMAL MODELING (Coat'd) 


IF PI RAT10 IS DI MENS I 0NLESS 
DIMENS WILL EQUAL 1.00 

SET 16 SET 17 SET 18 


PI I 

PI 1 

pi i 

CJ( O.OOE-38) 

C J ( -0. 10E 01) 

CJ( O.OOE-38 ) 

QRI-0.75E 00) 

QR< O.OOE-38) 

QRI-0.10E 01) 

RKJI-0.25E 00) 

ST I 0.10E 01) 

T J ( O.IOE 01) 

ck j i o.ioe cn 

CK J ( O.IOE 01) 

CKJI O.IOE 01) 

DIMENS* 1.00 

DIMENS* 1.00 

D IMENS= 1.00 


PI 2 

PI 2 

PI 2 

C Jl O.OOE-38) 

CJI O.OOE-38) 

CJI O.OOE-38) 

QRI-O.IOE Cl) 

QR ( —0 • 10E 01) 

QRI-O.IOE 01) 

RKJC O.OOE-38) 

ST ( 0.00E-38) 

TJI O.OOE-38) 

QC G.10E 01) 

Q( O.IOE 01) 

g( o.ioe oi) 

DIMENS* 1.00 

DIMENS* 1.00 

DIMENS- 1.00 


PI 3 

PI 3 

PI 3 

CJ( O.OOE-38) 

CJ( O.OOE-38) 

CJ( O.OOE-38) 

QR ( -0 . 10E 01) 

QR { -0 . 10E 01) 

QR( -0 • 10E on 

RK J { O.OOE-38) 

ST I 0. COE-38) 

T J ( O.OOE-38) 

QE ( O.IOE on 

QE C O.IOE 01) 

QEC O.IOE on 

Q I MENS* 1.00 

D l MENS* 1.00 

DIMENS* 1.00 


PI 4 

PI 4 

PI 4 

CJf O.OOE-38) 

CJI O.OOE-38) 

CJl O.OOE-38) 

QRI-O.IOE w 1) 

QR (—0 • 10E on 

QRI-O.IOE 01) 

RK J ( O.OOE-38) 

ST I O.OOE-38) 

TJ( O.OOE-38) 

QS ( O.IOE oil 

QS ( O.IOE on 

QS ( O.IOE 01) 

DIMENS* 1.00 

DIMENS* 1.00 

0 IMENS= 1.00 


PI 5 


PI 5 


PI 5 

C J ( -0 • 10E 

Cl) 

C J ( -0 • 406 

on 

CJ( O.OOE-38) 

QR ( J.75E 

Owl 

QR ( 0.30E 

on 

QRI-O.IOE 01) 

RK J ( 0.25E 

00 ) 

S T I 0.40E 

on 

TJI 0.40E 01) 

ST ( O.IOE 

jl) 

RK J ( O.IOE 

on 

RK J I O.IOE 01) 

DIMENS* 1 

.00 

dimens* 1. 

00 

D IMENS= 1.00 


PI 6 

PI 6 


PI 6 


CJ( O.OOE-38) 

CJI O.IOE 

on 

CJI-0.10E 

on 

QRI-0.25E 00) 

QRI-0.1CE 

on 

QRI O.IOE 

on 

RK J ( 0.25E CO) 

ST1-0.10E 

on 

TJI-0.10E 

on 

TJC O.IOE Cl) 

TJI O.IOE 

on 

STI O.IOE 

on 

DIMENS* 1.00 

DIMENS* 1. 

00 

0 IMENS= 1 

.00 


PI 7 

PI 7 

PI 7 

CJI O.OOE-38) 

CJI O.IOE on 

CJI O.OOE-38) 

QRI-0.25E 00) 

QRI-O.IOE on 

QRI O.OOE-38) 

RK J ( 0.25E 00) 

STI-0.10E on 

TJC-0.10E on 

TK ( O.IOE on 

TK I O.IOE on 

TKI O.IOE on 

DIMENS* 1.00 

DIMENS* 1.00 

DIMENS* 1.00 


9 



TABLE II 

A COMPLETE LISTING OF SIMILARITY RATIOS FOR 
THE GENERAL CASE OF THERMAL MODELING (Cont'd) 


IF PI RATI0 IS DIMENSI 0NLESS 
DIMENS MILL EQUAL 1.00 


SET 19 

SET 20 

SET 21 

PI 1 

PI 1 

PI 1 

CJ< O.OOE-38) 

CJ( O.QOE-38) 

cj(-o.ioe on 

QM-0.10E on 

QS (-0. 75E CO) 

QS< O.OOE-38) 

TK { 0.10E on 

RKJC-0.25E 00) 

ST ( 0.10E on 

CK J ( 0.10E on 

CK J ( G.1GE 01) 

CK J ( 0.10E 01) 

DIMENS= 1.00 

01 MENS= 1.00 

D IMENS= 1.00 


PI 2 

PI 2 

PI 2 

CJ( O.OOE-38) 

CJ( O.OOE-38) 

CJ( O.GOE-38) 

QRC-0.10E 01) 

QS ( — 0 • 10E on 

QS ( -0 • 1 0 E on 

TK ( G.OOE-38) 

RK J ( O.OOE-38) 

$T< Q.OOfc-38) 

Q( 0.10E on 

Q ( 0.10E on 

Q ( 0 . 10 E on 

DI MEN$= 1.00 

D I MENS- 1.00 

D IM£NS= 1.00 


PI 3 

PI 3 

PI 3 

CJ( O.OOE-38) 

CJ( O.CCE-38) 

CJ( O.OOE-38) 

QRC- 0 . 10 E on 

QS ( -0 • 10E on 

QS (-0. 10E on 

TK ( O.OOE-38) 

RK J ( O.OOE-38) 

ST< O.OCE-38) 

QE ( 0.10E on 

QE( 0. ICE on 

QE( 0.10E on 

0 I MEN$= 1.00 

DIMENS= 1.00 

D IMENS= 1.00 


PI A 

PI A 

PI A 

CJ( 0.00fc-38) 

CJ< O.OOE-38) 

CJ( O.OCE-38) 

QR(— 0 . 10E on 

QS(-C.10E on 

QS (—0 • 10E on 

TK ( O.OOE-38) 

RK J ( O.OOE-38) 

ST ( O.OOE-38) 

QS ( 0.10E on 

QR( 0.10E on 

QR ( 0 . 10 E on 

DIMENS= 1.00 

0 1 MENS = 1.00 

DIMENS= 1.00 


PI 5 

PI 5 


PI 5 


CJl O.OOE-38 ) 

C J <-0. 10E 

on 

C J(-Q.ACE 

on 

QR ( -0 . 10E Cl) 

QS ( 0.75E 

00) 

QS { 0.3CE 

Ul) 

TK ( O.AOE 01) 

RK J ( 0.25E 

00) 

S T ( O.AOE 

on 

RK J ( 0.10E 01) 

ST { 0.10E 

Cl) 

RK J ( 0.10E 

on 

D I MENS= 1.03 

0 I MENS- 1. 

00 

0 IME NS= 1. 

,00 

PI 6 

PI 6 


PI 6 


CJI-0.10E Cl) 

CJl O.OOE- 

38) 

CJ( O.IGE 

on 

QR( 0.10E Ul) 

QSI-0.25E 

00) 

QSI-0.10E 

on 

TK ( —0 . 10E on 

RK J l 0.25E 

00) 

S T (—0 • lUE 

on 

ST ( 0.10E fil) 

TJl 0.10E 

on 

T J ( 0.10E 

on 

01 MENS= 1.00 

D IMENS= 1. 

00 

DIME NS- 1. 

00 


PI 7 

PI 7 

PI 7 

CJ( O.OOE-38) 

CJ( 0. COE-38) 

CJ< O.IGE on 

QR{ O.OOE-38) 

QS (— 0. 25E 00) 

QS(-C.10£ on 

TK ( -0 • 10E ul) 

RK J ( 0.25E OC) 

S T (- 0 .106 on 

~ f j c 6 * ioe on 

TK ( 0. IOE Cl) 

T K ( 0.10E on 

DIMENS= 1.00 

DIMENS= 1.00 

D IME NS= 1.00 


TABLE II 

A COMPLETE LISTING OF SIMILARITY RATIOS FOR 
THE GENERAL CASE OF THERMAL MODELING (Cont'd) 


IF PI RAT 10 IS OIMENSI0NLESS 
DIMENS WILL EQUAL 1.00 

SET 22 SET 23 SET 24 


PI 1 

PI 1 

PI 1 

CJ( O.OOE-38) 

CJ< O.OOE-38) 

c jc - c . ioe on 

QSt-O.lOE on 

QS<-G.10E on 

RKJ< O.OOE-38) 

TJl O.lOE on 

TK ( 0 . 10 E on 

ST ( O.lOE on 

CKJ ( 0.10E on 

CKJ ( O.lOE 01) 

CK J ( O.lOE on 

D I MENS 3 1.00 

D IMEN$= 1.00 

DIME NS= 1.00 


PI 2 

PI 2 

PI 2 


CJ( O.OOE-38) 

CJ( O.OOE-38) 

C J (-0 • 1 3E 

on 

QSI-0.10E 01) 

QS ( -0 • IOE 01) 

RKJ( 0.33E 

00) 

T J ( O.OOE-38) 

TK t 0. COE-38) 

S T ( 0.13E 

on 

Q( O.lOE on 

Q( C.1CE 01) 

Q ( O.lOE 

on 

D I MENS 3 1.00 

D I MENS = 1.00 

D I ME NS 3 1 

.oc 


PI 3 

PI 3 

PI 3 


CJ( O.OOE-38) 

CJ( O.OOE-38) 

C JC-0.13E 

01) 

QS( -O.lOE on 

QSt-O.lOE 01) 

RKJ< 0. 33E 

00) 

T J ( O.OOE-38) 

TK ( C.OOE-38) 

ST ( 0.13E 

01) 

Qt ( O.lOE .1) 

QE ( O.lOE 01) 

QE ( O.lOE 

01 ) 

DIMENS 3 1.00 

D I MENS- 1.00 

D I ME NS= 1 

.00 


PI 4 

PI 4 

PI 4 


CJ( O.OOE-38) 

CJ( O.OOE-38) 

C J (— 0 . 1 3E 

on 

QSt-O.lOE cl) 

QS ( -0 . IOE on 

RK J { 0.33E 

00) 

T J { O.OOE-38) 

TK ( O.OOE-38) 

ST ( 0.13E 

on 

QR( O.lOE il) 

QR ( O.lOE on 

QR ( U.10E 

on 

D I MENS= 1.00 

D I MENS 3 1.00 

D I ME NS= 1 

• 00 


PI 5 

PI 5 

PI 5 

CJ( O.OOE-38) 

CJ( C.OOE-38) 

CJ(-0.13E on 

QSt-O.lOE :i) 

QSt-O.luE on 

RK J { 0.33E 00) 

T J ( 0.40E Cl) 

TK ( 0.40E 01) 

STt U.13E on 

RK J { O.lOE Cl) 

RK J ( O.lOE on 

QSt O.lOE on 

D I MENS= 1.00 

D I MENS 3 1.00 

DIMENS 3 1.00 



PI 6 



PI 

6 



PI 6 


CJ ( 

-O.lOE 

01 ) 

CJt 

-0. 

1GE 

01 ) 

CJt 

-0.33E 

00) 

QSt 

O.lOE 

1) 

QSt 

0 . 

IOE 

on 

RK J t 

0.33E 

00 ) 

T J ( 

-O.lOE 

on 

TK ( 

-0. 

IOE 

on 

STt 

0.33E 

00) 

STt 

O.lOE 

on 

STt 

0 . 

IOE 

01 ) 

TJ( 

O.lOE 

on 

DIMENS 3 1. 

.00 

DIMENS 

3 1, 

.00 

DIMENS 3 1, 

.00 


PI 7 

PI 7 

PI 7 


CJt O.OOE-38) 

CJt O.OOE-38) 

CJt -0 . 33E 

00) 

QSt O.OOE-38) 

QSt O.OUE-38) 

RKJt 0.33E 

00) 

TJt-O.lOE 01) 

TK(-C.10E on 

STt 0.33E 

00) 

TK t O.lOE on 

TJt O.lOE on 

TKt O.lOE 

on 

DIMENS 3 1.00 

0 IMENS 3 1.00 

DIMENS 3 1 

.00 



TABLE II 

A COMPLETE LISTING OF SIMILARITY RATIOS FOR 
THE GENERAL CASE OF THERMAL MODELING (Cont'd) 


IF PI RATI0 IS D I MENSI 0NLESS 
01 MENS WILL EQUAL 1.00 


SET 25 

SET 26 

SET 27 

PI 1 

PI 1 

PI 1 

CJ( O.OOE-38) 

CJ( 0.00E-38) 

CJC-0.1QE 01) 

RKJ<-0.10E 01) 

RKJt~0.10E 01) 

ST ( 0.10E 01) 

. T J ( -0 . 3GE 01) 

TKI-0.3GE 01) 

T J ( O.OOE-38) 

CK J ( 0.10E 01) 

CK J ( C.10E 01) 

CK J ( 0.10E 01) 

D I MENS= 1.00 

D I MENS= 1.00 

D IMENS= 1.00 


PI 2 

PI 2 

PI 2 

CJ( O.OOE-38) 

CJ( 0. COE-38) 

CJt -0 • 10 E 01) 

RKJI-0.10E 01) 

RK J ( -0* 10E 01) 

ST ( 0.10E 01) 

TJI-Q.40E 01) 

TK ( -0 . 40E 01) 

TJt-O.lOE 01) 

Q( 0.10E 01) 

Qt 0.10E 01) 

Q ( 0.10E 01) 

DIMENS= 1.00 

DIMENS= 1.Q0 

D I MENS = 1.00 


PI 3 

PI 3 

PI 3 


CJt O.OOE-38) 

CJ< 0.0QE-38) 

C J ( -0 * 10E 

01) 

RK J ( -0 • 10E 01) 

RKJI-Q.10E 01) 

STt 0.10E 

01) 

TJI-0.40E 01) 

TK1-0.40E 01) 

TJI-0.1CE 

01) 

QE { 0.10E Cl) 

QE( 0.10E 01) 

QE t 0.10E 

01) 

pimens= 1.00 

0 I MENS= 1.00 

DIMENS= 1 

.00 


PI 4 

PI 4 

PI 4 


CJ( O.OOE-38) 

CJ< O.OOE-38) 

CJI-0.10E 

01) 

RKJI-0.10E 01) 

RKJt-G.lGE 01) 

S T ( C.10E 

01) 

T J ( -0 • 40 E cl) 

TK ( —0 • 40E 01) 

TJI-Q.10E 

01) 

QR( 0.10E 01) 

QR( 0.10E 01) 

QR t 0.1CE 

01) 

D I MENS= 1.00 

D I MENS= 1.00 

D I MENS= 1. 

00 


PI 5 

PI 5 


PI 5 


CJ( O.OOE-38) 

CJ{ O.OOE- 

38) 

CJ(-0.10E 

01) 

RKJt-O.lOE Cl ) 

RKJ(-0.10E 

01) 

STt 0.10E 

01) 

TJI-0.40E 01) 

TK(-0.40E 

01) 

TJt-O.lOE 

01) 

QS ( 0.1QE Cl) 

QS( O.loE 

01) 

QS ( C.10E 

01) 

DIMENS= 1.00 

D I MENS= 1. 

00 

D IMENS= 1. 

00 

PI 6 

PI 6 


PI 6 


C J ( -0 . 10E 01) 

C J ( -C • ICE 

01) 

CJt-O.lOE 

01) 

RKJ ( 0.10E 01) 

RKJ ( 0.10E 

01) 

STt 0.10E 

01) 

T J ( 3.3QE Cl) 

TK ( 0.30E 

Cl) 

TJt 0.30E 

01 ) 

STt 0.10E 01) 

STt 0.10E 

01) 

RKJt 0.10E 

on 

D I MENS = 1.00 

D IMENS= 1. 

00 

D IHEISjS= 1. 

00 


PI 7 

PI 7 

PI 7 

CJt O.OOE-38) 

CJt O.OOE-38) 

CJt C.00E-38) 

RKJt O.OOE-38) 

RKJt O.OOE-38) 

STt O.OOE-38) 

TJt-O.lOE on 

TK(-0.10E 01) 

TJt-O.lOE on 

tkY 0.10E 01) 

TJt 0.10E on 

TKt 0.1CE on 

D I MEN S= 1.00 

D I MENS= 1.00 

D I ME ISiS= 1.00 



TABLE II 

A COMPLETE LISTING OF SIMILARITY RATIOS FOR 
THE GENERAL CASE OF THERMAL MODELING (Cont'd) 


SET 28 

PI 1 

CJI-0.10E 
ST ( 0.10E 
IK l O.OOE 
CKJ< 0.10E 
D I MENS= 1 


PI 2 

CJI-0.10E 
STi 0.1QE 
TK ( -0 • 10E 
Qt O.IOE 
DIMEN$= 1 


PI 3 

C J ( -0 • 10 E 
ST ( O.IOE 
TKC-0.10E 
QEI O.IOE 
D I MENS= I 


pi 4 

C J ( -0 * 10E 
ST ( 0.10E 
TKI-Q.1QE 
QRI 0.10E 
D I MENS= 1 


PI 5 

C J (-0 . 10E 
S T ( O.IOE 
TK ( -0 • I0E 
QS( O.IOE 
D I MENS= I 


PI 6 

CJI-0.10E 
ST ( O.IOE 
TK ( 0.30E 
RKJ( 0 • 10 E 
DIMENS= 1 


PI 7 

CJ( O.OOE 
ST ( O.OOE 
TK ( —0 . 10 E 
T J ( O.IOE 
DIMENS= 1 


IF PI R AT I 0 IS D I MENS I 0NLESS 
DIMENS WILL EQUAL 1.00 

SET 29 SET 30 



PI 1 

pi i 

01) 

CKJI-0.1QE 01) 

CKJI-0.10E 01) 

on 

Q( O.OOE-38) 

QE( 0.00E-38) 

381 

ST(-0,10E 01) 

STI-0.10E 01) 

01 ) 

cji o.ioe on 

cji o.ioe on 

00 

D IMENS= 1.00 

DIMENS= 1.00 



PI 2 

PI 2 

.on 

CKJI O.OOE- 38 ) 

CKJ( 0.00E-38) 

on 

QI-0.10E on 

QE(- 0 . 10 E on 

Cl) 

STI 0.00E-38) 

S T ( O.OOE-38) 

on 

QEI o.ioe on 

Q( O.IOE on 

.00 

DIMENS= 1.00 

D I ME NS= 1.00 



PI 3 

PI 3 

on 

CKJI O.OOE-38) 

CKJ( O.OOE-38) 

on 

QI-0.10E on 

QE ( -0 • 10E on 

Cl) 

STI O.OOE-38) 

S T ( O.OOE-38) 

01 ) 

QRI O.IOE on 

QRI O.IOE on 

00 

DIMENS= 1.00 

DIME NS= 1.00 



PI 4 

PI 4 

on 

CKJI O.OOE-38) 

CKJI O.OOE-38) 

on 

QI-0.10E on 

QEt-O.lOE 01) 

on 

STI O.OOE-38) 

STI 0.Q0E-38) 

01 ) 

QSI O.IOE on 

QSI O.IOE on 

00 

D IMEN$= 1.00 

DIME NS= 1.00 



PI 5 

PI 5 

01 ) 

CKJI-0.40E 01) 

CKJI-0.40E 01) 

:i ) 

QI 0.30E 01) 

QEI 0.30E 01) 

on 

STI O.OOE-38) 

STI O.OOE-38) 

on 

RKJt O.IOE 01) 

RKJt O.IOE on 

00 

D I MENS = 1.00 

D I ME NS= 1.00 



PI 6 

PI 6 

01 ) 

CKJI O.IOE on 

CKJI O.IOE 01) 

on 

QI- 0 . 10 E on 

QEI-0.10E 01) 

on 

STI O.OOE-38) 

STI O.OOE-38) 

ul) 

TJt O.IOE on 

T J I O.IOE on 

GO 

D I MENS= 1.00 

D I ME NS= 1.00 



PI 7 

PI 7 

38) 

CKJI O.IOE on 

CKJI O.IOE on 

38) 

QI-0.10E 01) 

QEI-0.10E on 

on 

STI O.OOE-38) 

STI O.OOE-38) 

01 ) 

TK I O.IOE on 

TKI O.IOE on 

00 

DIMENS= 1.00 

DIMENS= 1.00 



TABLE II 

A COMPLETE LISTING OF SIMILARITY RATIOS FOR 
THE GENERAL CASE OF THERMAL MODELING (Cont'd) 



IF PI RATI0 IS DIMENSIONLESS 

_ _ „ ... 

DIMENS WILL EQUAL 1.00 


SET 31 

SET 32 

SET 33 

PI 1 

PI 1 

PI 1 

CKJC-0.10E 01) 

CKJC-0.1CE 01) 

CKJC-O.IGE on 

QRC O.OOE-38) 

Q5( 0. COE-38) 

RKJ( O.OOE-38) 

SI1-G.. 10 E 01) 

ST (“0. 10E 01) 

ST (—0 • 10E on 

CJC O.IOE 01) 

cjc o.ioe on 

cjc o.ioe on 

DIMENS- 1.00 

DIMENS= 1.00 

D IMENS= 1.00 



PI 2 


PI 2 



PI 2 


CKJC 

.0_.00E-.38) 

CK J C 

G.00E- 

- 38 ) 

CKJC 

-0.13E 

01) 

QRC 

-O.IOE Cl) 

QSC 

-0.10E 

on 

RKJC 

0.33E 

00) 

ST ( 

0.00E-38) 

ST ( 

0.C0E- 

-38) 

STC 

O.OQE* 

-38) 

Q( 

o.ioe on 

Q ( 

0.10E 

01) 

Q( 

O.IOE 

on 

D IMEN$= 1.00 

DIMENS= 1, 

>0Q 

D IMENS= 1, 

>00 


PI 3 


PI 3 



PI 3 


CKJC 

0.00E-38) 

CKJC 

0.00E- 

-38) 

CKJC 

-0.13E 

on 

QRC 

-O.IOE Ql) 

QSC 

-O.IOE 

on 

RKJC 

0.33E 

00) 

ST ( 

O.OOE-38) 

STC 

0.00E- 

-38) 

STC 

0 .00E- 

-38) 

QEC 

O.IOE on 

QE < 

0.10E 

on 

QEC 

O.IOE 

on 

..D.IMENS= 1.00 

DIMENS= 1. 

,00 

DIMENS= 1, 

,00 


PI 4 

PI 4 

PI 4 

CKJC O.OOE-38) 

CKJC 0. COE-38) 

CKJC-0.13E on 

QRC-0.10E Oil 

QSt-O.lOE on 

RKJC 0.33E 00) 

STC O.OOE-38) 

STC O.OOE-38) 

STC O.OOE-38) 

QSC U.10E on 

QR C O.IOE on 

QRC O.IOE on 

DIMENS= 1.00 

01 M£NS= 1.00 

DIM£NS= 1.00 


PI 5 

PI 5 

PI 5 

CKJC-0.40E on 

CKJC-0.40E on 

CKJC-0.13E on 

QRC 0.30E 01) 

QSC 0.3CTE 01) 

RKJC 0.33E 00) 

STC O.OOE-38) 

STC O.OOE-38) 

STC O.OOE-38) 

RKJC O.IOE on 

RKJC O.IOE on 

QSC 0.1CE on 

DIMENS= 1.00 

D IMENS= 1.00 

D IMENS= 1.00 

PI 6 

PI 6 

PI 6 

ckjc o.ioe on 

CKJC O.IOE 01) 

CKJC-0.33E 00) 

QRC-0.10E on 

QSC-0.10E 01) 

RKJC 0.33E 00) 

STC O.OOE-38) 

STC O.OOE-38) 

STC O.OOE-38) 

TJC O.IOE on 

TJC O.IOE on 

TJC O.IOE on 

DIMENS= 1.00 

D IMENS“ 1.00 

DIMENS= 1.00 


PI 7 

PI 7 

PI 7 

CKJC O.IOE on 

CKJC O.IOE 01) 

CKJC-0.33E 00) 

QRC- 0 . 10 E on 

QSC-0.10E on 

RKJC 0.33E 00) 

STC O.OOE-38) 

STC O.OOE-38) 

STC O.OOE-38) 

t k ( o."io6 on 

TKC O.IOE on 

TKC O.IOE on 

DIMENS= 1.00 

0 I MENS= 1.00 

D IMENS= 1.00 



TABLE II 

A COMPLETE LISTING OF SIMILARITY RATIOS FOR 
THE GENERAL CASE OF THERMAL MODELING (Cont'd) 


IF PI RATI0 IS DIMENSIONLESS 
DIMENS WILL EQUAL I. 00 

SET 34 SET 35 SET 36 


PI 1 

pi i 

PI 1 

CK J ( -0 .IOE on 

CKJ (-0. 10E 01) 

Q (— 0 • 75E 00) 

ST ( -0 .IOE 01) 

ST (-0. 10E 01) 

RKJI-0.25E 00) 

TJ( 0.00E-38) 

TKI 0.00E-38) 

ST ( -0. 10E on 

cjc o.ioe on 

CJ( O.IOE 01) 

cji o.ioe on 

0 1 MENS= i.oo, 

DIMENS= 1.00 

DIME NS= 1.00 

PI 2 

PI 2 

PI 2 

CKJHQ.10E on 

CKJ (-0. 10E 01) 

QI-0.75E 00) 

ST ( O.OOE-38) 

ST ( 0.00E-38) 

RKJI-0.25E 00) 

TJI-0.10E on 

TKI-0.10E 01) 

ST ( O.OOE-38) 

Q( O.IOE on 

Q ( O.IOE 01) 

CK J ( O.IOE on 

DIMENS= 1.00 

DIMENS= 1.00 

D IMENS = 1.00 


PI 3 

PI 3 


PI 3 

CKJ ( -0 • 10E on 

CKJI-0.10E 

on 

qi-o.ioe on 

ST ( O.OOE-38) 

ST ( O.OOE- 

38) 

RK J ( O.OOE-38) 

TJI-O.ICTE Ol) 

TK ( *0 . 10E 

on 

ST ( O.OOE-38) 

QE ( O.IOE on 

QE< O.IOE 

on 

QE< 0.1CE on 

DIMENS^ 1.00 

DIMENS= 1. 

00 

D IME NS = 1.00 


PI 4 

PI 4 

PI 4 

CKJ ( —0 • 10E on 

CKJ (-Q. IOE Cl) 

Q ( - 0 . 10 E on 

ST ( O.OOE-38) 

ST C C.00E-38) 

RKJ< O.OOE-38) 

t j ( —o . ioe on 

TK (-0. IOE on 

S T ( O.OOE-38) 

QR ( O.IOE on 

QR ( O.IOE on 

QR< O.IOE on 

D I MENS- 1.00 

DIMENS= 1.00 

D I MENS= 1.00 


PI 5 

PI 5 

PI 5 

CKJ (-O.IOE U) 

CKJ (-0 • IOE on 

Q<— O.IOE on 

ST ( O.OOE-38) 

ST ( O.OOE-38) 

RK J < O.OOE-38) 

TJ (-O.IOE 01) 

TK ( — 0 . IOE on 

S T ( O.OOE-38) 

QS ( O.IOE 01) 

QSI O.IOE on 

QS ( O.IOE on 

D I MENS® 1.00 

DIMENS= 1.00 

D IME NS= 1.0 0 


PI 6 

PI 6 

PI 6 

CKJ ( -0 • IOE on 

CK J ( -0 . IOE on 

QI-0.25E 00) 

ST ( O.OOE-38) 

ST ( O.OOE-38) 

RK J ( 0.25E 00) 

T J ( 0.30E on 

TK ( 0.3GE 01) 

ST ( O.OOE-38) 

RK J ( O.IOE on 

RK J ( O.IOE on 

T J ( O.IOE on 

D I MENS* 1 .00 

D IMENS= 1.00 

D IME NS= 1.00 


PI 7 

PI 7 

PI 7 

CKJ ( O.OOE-38) 

CKJ ( O.OOE-38) 

QI-0.25E 00) 

ST ( O.OOE-38) 

ST ( O.OOE-38) 

RK J ( 0.25E 00) 

T J ( -0 * IOE Cl) 

TK (-0. IOE 01) 

ST ( O.OOE-38) 

TM O.IOE on 

T J ( O.IOE 01) 

TKI O.IOE on 

D I MENS= 1.00 

D IMENS= 1.00 

DIME NS= 1.00 



TABLE II 

A COMPLETE LISTING OF SIMILARITY RATIOS FOR 
THE GENERAL CASE OF THERMAL MODELING (Cont'd) 


IF PI RAT 10 IS 0 IMENSI 0NLESS 
DIMENS WILL EQUAL 1.00 


SET 37 


SET 38 


SET 39 


PI 1 


PI 1 


PI 1 


QI-0.10E 

01) 

Q ( “0* 10E 

01) 

QE(-0.75E 

00) 

STI-0.10E 

01) 

SK-0.10E 

01) 

RKJ(-0.25E 

00) 

T J l 0.10E 

L 1) 

TK( 0.10E 

01) 

ST(-0. 10E 

01) 

CJ( 0.I0E 

*J 1) 

CJt 0.10E 

01) 

CJ( 0.10E 

01) 

D I MENS- 1. 

00 

0 IMENS- 1. 

00 

D IMENS= 1. 

00 


PI 2 

PI 2 

PI 2 

Q ( -0 . 10E 01J 

QI-0.10E 01) 

QE (-Q. 75E 00) 

ST ( O.OOE-38) 

ST ( O.OOE-38) 

RK J ( -0 .25E 00) 

T J ( 0.10E 01) 

TK < 0.10E 01) 

S T ( O.OOE-38) 

CKJ ( 0.1CE .1 ) 

CKJ ( 0.10E 01) 

ckji o.ioe on 

D IMENS= 1.00 

0 I MENS- 1.00 

DIMENS= 1.00 


PI 3 

PI 3 

PI 3 

UI-G.IOE Cl) 

Q ( -0. 10E 01) 

QE ( -0 . 10E on 

ST C O.OOE-38) 

ST ( O.OOE-38) 

RK J ( O.OOE-38) 

T J ( O.OOE-38) 

TK ( O.OOE-38) 

ST( O.OOE-38) 

QE< O.IOE ol) 

QE( O.IOE 01) 

Q< O.IOE on 

0 I MENS- 1.00 

DIMENS- 1.00 

DIMENS= 1.00 


PI 4 

PI 4 

PI 4 

Q(-0.10E Cl) 

Q ( -0. IDE 01) 

QEI-0.1QE 01) 

ST ( O.OOE-38) 

STI O.OOE-38) 

RKJ{ O.OOE-38) 

T J ( O.OOE-38) 

TK ( O.OOE-38) 

S T ( O.OOE-38) 

QRI O.IOE 01) 

QRI O.IOE 01) 

QRI O.IOE 01) 

D I MENS- 1.00 

DIMENS- 1.00 

DIMENS- 1.00 


PI 5 

PI 5 

PI 5 

QI-0.10E 01) 

QI-0.10E 01) 

QEI-0.10E 01) 

ST ( O.OOE-38) 

STI Q.OGE-38) 

RK J I O.OOE-38) 

T J ( O.OOE-38) 

TK I O.OOE-38) 

STI O.OOE-38) 

QS( O.IOE Ul) 

QS ( O.IOE 01) 

QSI C.10E 01) 

DIMENS- 1.00 

DIMENS- 1.00 

DIMENS- 1.00 

PI 6 

PI 6 

PI 6 

Q(— O.IOE Cl) 

QI-0.10E 01) 

QEI-0.25E 00) 

STI O.OOE-38) 

STI 0. COE-38) 

RK J I 0.25E 00) 

T J ( 0.40E 01) 

TK I 0.40E 01) 

STI O.OOE-38) 

RK J ( O.IOE 01) 

RK J I O.IOE 01) 

T J ( O.IOE 01) 

DIMENS- 1.00 

DIMENS- 1.00 

DIMENS- 1.00 


PI 7 

PI 7 

PI 7 

Q I O.OOE-38) 

Q I O.OOE-38) 

QEI-0.25E 00) 

STI O.OOE-38) 

STI O.OOE-38) 

RK J I 0.25E 00) 

TJI-0.10E 01) 

TKI-C.10E 01) 

STI O.OOE-38) 

TKl O.IOE 01) 

T J I O.IOE 01) 

TKI O.IOE 01) 

DIMENS= 1.00 

DIMENS- 1.00 

DIMENS- 1.00 
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TABLE II 

A COMPLETE LISTING OF SIMILARITY RATIOS FOR 
THE GENERAL CASE OF THERMAL MODELING (Cont'd) 


IF PI RATI0 IS DI MENS I 0NLESS 
DIMENS MILL EQUAL 1.00 


SET 40 


SET 41 


SET 42 


PI 1 


PI 1 


PI 1 


Q£ t-0 * 10E 

on 

QEC-0.10E 

on 

QRC-0.75E 

00) 

STC-0.10E 

on 

ST (-0. 10E 

on 

RKJC-0.25E 

00) 

T J { 0 • 10E 

on 

TK { 0.10E 

on 

ST (—0 . 10E 

on 

CJC O.IOE 

on 

CJ( 0.10E 

on 

CJ( 0 * 10E 

on 

DIMENS* 1 

.00 

DIMENS= 1. 

00 

DIMENS* 1 

.00 


PI 2 

PI 2 

PI 2 

QEC-C.10E on 

QEC-0.10E on 

QRC-0.75E 00) 

ST C O.OOE-38) 

ST ( O.OOE-38 ) 

RKJC-0.25E 00) 

TJC 0.10E on 

TK ( 0.10E on 

ST( O.OOE-38) 

CKJ( 0.10E on 

CK J ( 0.10E on 

CKJC 0.10E on 

0 I MENS* 1.00 

0 I MENS* 1.00 

DIMENS= 1.00 


PI 3 

PI 3 

PI 3 

QEC-0.10E on 

QEC-0.10E on 

QRC-0.10E on 

ST ( O.OOE-38) 

ST ( O.OOE-38) 

RKJ( 0.00E-38 ) 

T J ( O.OOE-38). 

TK ( O.OOE-38) 

ST ( O.OOE-38) 

o( o.ioe on 

QC O.IOE on 

QC O.IOE on 

01MEMS= 1.00 

dimens* 1.00 

D IMENS* 1.00 


PI 4 

PI 4 

PI 4 

QEC-0.10E on 

QE ( -0 • 10E on 

QR C - 0 • 10E on 

ST C O.OOE-38) 

ST ( O.OOE-38) 

RKJC O.OOE-38) 

TJC O.OOE-38) 

TK ( O.OOE-38) 

S T ( O.OOE-38) 

QRC O.IOE on 

QR ( O.IOE on 

QE( O.IOE on 

DI MENS- I. 00 

DIMENS* 1.00 

D IMENS* 1.00 


PI 5 

PI 5 

PI 5 

QEC- 0 . 10 E on 

QEC-0.10E on 

QRC-0.10E on 

ST ( O.OOE-38) 

STC 0. COE-38) 

RKJC O.OOE-38) 

TJC O.OOE-38) 

TK C 0. COE-38) 

STC O.OOE-38) 

QS ( O.IOE on 

QS C O.IOE on 

QS ( O.IOE on 

0 IMENS* 1.00 

0 I MENS= 1.00 

0 IME NS* 1.00 

PI 6 

PI 6 

PI 6 

QEC-C.10E on 

QEC-O.lOE on 

QRC-0.25E 00) 

ST ( O.OOE-38) 

STC O.OOE-38) 

RKJC Q.25E 00) 

TJC 0.40E on 

TK C 0.40E 01) 

STC O.OOE-38) 

RKJC O.IOE Cl) 

RKJC O.IOE on 

TJC O.IOE on 

DI MENS* 1.00 

DIMENS* 1.00 

DIMENS* 1.00 

PI 7 

PI 7 

PI 7 

QEC O.OOE-38) 

QEC O.OOE-38) 

QRC-0.25E 00) 

STC O.OOE-38) 

STC O.OOE-38) 

RKJC 0.25E 00) 

TJC-0.10E on 

TKt-o.ioe on 

STC O.OOE-38) 

TK C O.IOE on 

TJC O.IOE on 

TKC O.IOE on 

DI MENS* 1.00 

D I MENS* 1.00 

DIMENS* 1.00 
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TABLE II 

A COMPLETE LISTING OF SIMILARITY RATIOS FOR 
THE GENERAL CASE OF THERMAL MODELING (Cont'd) 




IF PI R ATI 0 IS D I MENSI 0NLESS 




DIMENS WILL EQUAL 1.00 



SET 43 


SET 44 

SET 45 


PI 1 


PI 1 

PI 1 


QR (-0 • 10E 

01) 

QR {-0. 10E 01) 

QS(-0.75E 

00) 

ST (“0 * 10E 

01) 

ST (-0. 10E 01) 

RKJC-0.25E 

00) 

TJ< 0.10E 

01) 

TK ( 0.10E 01) 

ST (— 0. 10E 

01) 

CJ( 0.10E 

01) 

CJ( 0.10E 01) 

CJ( 0.10E 

01) 

D I MENS= I. 

,00 

D IMENS= 1.00 

D IMENS= 1. 

00 


PI 2 

PI 2 

PI 2 

CRI-0.10E 01) 

QR(-0.10E 01) 

QS ( -0 • 75E 00) 

ST ( O.OOE-38) 

ST C O.OOE-38) 

RKJ{-0.25E 00) 

T J ( 0.10E 01) 

TK { 0.10E 01) 

ST ( O.OOE-38) 

CK J ( 0.10E 01) 

CK J ( 0.10E 01) 

CK J ( 0.10E 01) 

DIMENS= 1.00 

D IMENS= 1.00 

DIMENS= 1.00 


PI 3 

PI 3 

PI 3 

QR(-0.i0E on 

QRI-0.10E 01) 

QS(-0.10£ 01) 

ST ( O.OOE-38) 

ST ( 0. COE-38) 

RK J ( O.OOE-38) 

T J ( O.OOE-38) 

TK ( 0. COE-38) 

ST ( O.OOE-38) 

Q< 0.10E OX) 

Q< 0.10E 01) 

Q( 0.10E 01) 

01 MENS= 1 .00 

D IMEN S = 1.00 

D IME NS= 1.00 


PI 4 

PI 4 

PI 4 

QR(-0.10£ 01) 

QR ( — 0 • 10E 01) 

QS (-0. 10E 01) 

ST ( O.OOE-38) 

ST ( O.OOE-38) 

RK J( O.OOE-38) 

T J < O.OOE-38) 

TK ( 0. COE-38) 

ST ( O.OOE-38) 

QE ( 0.10E 01) 

QE( 0.10E 01) 

QE { 0.10E 01) 

DIMENS= 1.00 

D IMENS= 1.00 

D IMENS= 1.00 


PI 5 

PI 5 

PI 5 

j&R(-0.10E 01) 

QRI-0.10E 01) 

QS (-0. IDE 01) 

ST ( O.OOE-38) 

ST ( O.OOE-38) 

RK J ( O.OOE-38) 

T J ( O.OOE-38) 

TK ( O.OOE-38) 

ST( O.OOE-38) 

QS ( 0.10E 01) 

QS ( 0.10E 01) 

QR( G.10E 01) 

. D I MENS = 1.00 

DIMENS= l.CO 

D IME NS= 1.00 

P 16 

PI 6 

PI 6 

QRC-0.10E Gl) 

QR ( -0 • 10E 01) 

QS (-0 • 25E 00) 

ST ( O.OOE-38) 

ST ( 0. COE-38) 

RK J ( 0.25E 00) 

T J ( 0.40E 01) 

TK ( 0.40E 01) 

ST( O.OOE-38) 

RK J ( 0.10E 01) 

RK J ( 0.10E 01) 

T J { 0.10E 01) 

DI MENS= 1.00 

0 IMENS= 1.00 

D IME NS= 1.00 


PI 7 

PI 7 

PI 7 

QR( O.OOE-38) 

QR ( O.OOE-38) 

QS ( -0 . 25E 00) 

ST ( O.OOE-38) 

S T ( O.OOE-38) 

RK J ( 0.25E 00) 

TJC-0.10E Cl) 

TK ( -0 • 10E 01) 

ST ( O.OOE-38) 

TK ( 0.10E 01) 

T J ( 0.10E 01) 

TK ( 0.10E 01) 

0 I MENS= 1.00 

D IMENS= 1.00 

D IME NS= 1.00 



TABLE II 

A COMPLETE LISTING OF SIMILARITY RATIOS FOR 
THE GENERAL CASE OF THERMAL MODELING (Cont'd) 


IF PI RATI0 IS DIMENSI0NLESS 
DIMENS HILL EQUAL 1.00 


SET 46 

SET 47 


SET 48 


PI I 

PI 1 


PI 1 


QS(-0.10E 01) 

QS(-0.10E 

01) 

RK J ( — 0 • 10E 

on 

ST ( -0 * 10E Cl) 

ST ( -0 . 10E 

01 ) 

ST(-0.10E 

on 

T J ( 0 • 10E 01) 

TK ( 0.10E 

01) 

TJI-0.3CE 

on 

CJ( 0 • 10E 01) 

CJ( 0.10E 

01) 

CJ( 0.10E 

on 

D I MENS = 1.00 

D I MENS= 1. 

00 

D IMENS= 1. 

00 


PI 2 

PI 2 

PI 2 

QS ( -0 • 10E on 

QS ( -0 • 10E on 

RKJI-C.10E on 

ST < O.OOE-38) 

S T ( O.OOE-38) 

ST ( O.OOE-38) 

T J ( 0 . 10 E on 

TK ( 0.10E on 

T J ( -0 . 3CE on 

CK J ( 0.10E on 

CK J ( 0.1CE on 

CK J ( 0.10E on 

D I MENS= 1.00 

D I MENS= 1.00 

D I HE NS= 1.00 


PI 3 

PI 3 

PI 3 

QS ( -0 . 10E on 

QSC- 0 . 10 E on 

RKJI-0.1OE on 

ST ( O.OOE-38) 

S T ( 0.0CE-38) 

S T ( O.OOE-38) 

T J ( O.OOE-38) 

TK { O.OOE-38) 

TJI-0.40E 01) 

Q ( 0.10E on 

Q( 0.10E on 

Q( 0.10E on 

DI MENS= 1.00 

0 I MENS= 1.00 

D I ME NS= 1.00 


pi <► 

PI 4 

PI 4 

QSI-0.10E Cl) 

QSI-0.10E on 

RKJC-0.10E on 

ST ( O.OOE-38) 

ST ( 0. COE-38) 

S T ( O.OOE-38) 

T J ( O.OOE-38) 

TK ( O.OOE-38) 

TJ(-0.40E on 

QE( 0.10E 01) 

QE< 0 . 10 E on 

QE( 0.10E on 

D I MENS= 1.00 

D I MENS= 1.00 

D IME NS= 1.00 


PI 5 

PI 5 

PI 5 

QS ( -0 • 10E Cl) 

QSC-0.10E on 

RK J ( -0 . 10E on 

S T ( O.OOE-38) 

S T ( O.OOE-38) 

S T ( O.OOE-38) 

T J { O.OOE-38) 

TK ( O.OOE-38) 

T J ( -0 • 40E 01) 

QR ( 0.10E on 

QR< 0 . 10 E on 

QR( 0 . 10 E on 

DI MENS = 1.00 

D I MENS= 1.00 

D IMENS= 1.00 

PI 6 

PI 6 

PI 6 

QSI-0.10E 01) 

QSI-0.10E 01) 

RK J ( -0 . 10 E on 

ST t O.OOE-38) 

S T ( O.OOE-38) 

S T ( O.OOE-38) 

T J ( 0.40E 01) 

TK ( 0.40E 01) 

T J ( -0 . 40E on 

RK J ( 0.10E 01) 

RK J ( 0.10E on 

QS( 0.10E on 

DIMENS= 1.00 

D I MENS= 1.00 

D IMENS= 1.00 

PI 7 

PI 7 

PI 7 

QS ( O.OOE-38) 

QS ( O.OOE-38) 

RK J { O.OOE-38) 

ST C O.OOE-38) 

ST ( O.OOE-38) 

ST ( O.OOE-38) 

T J { -0 • 10E on 

TK ( -0 .ICE on 

T J ( -0 • 10E on 

TK< 0.10E on 

T J ( 0.10E on 

TK< 0.10E 01) 

D I MENS= 1.00 

D I MENS= 1.00 

DIMENS= 1.00 


TABLE II 

A COMPLETE LISTING OF SIMILARITY RATIOS FOR 
THE GENERAL CASE OF THERMAL MODELING (Concluded) 


SET 49 
PI 1 

RKJ(-0.10E 01) 
ST(-0.10E 01) 
TK(-0.30E 01) 
CJ( 0.10E 01) 
DIMENS= 1.00 


PI 2 

RKJ(-0.10E 01) 
ST(-0.00E-38) 
TK(-0.30E-01) 
CKJ( 0.10E-01) 
DIMENS = 1.00 


PI 3 

RKJ(-0.10E 01) 
ST( 0.00E-38) 
TK(-0.40E 01) 
Q( 0.10E 01) 
DIMENS= 1.00 


PI 4 

RKJ(-0.10E 01) 
ST ( 0.00E-38) 
TK(-0.40E 01) 
QE( 0.10E 01) 
DIMENS- 1.00 


PI 5 

RKJ(-0.10E 01) 
ST( 0.00E-38) 
TK(-0.40E 01) 
QR( 0.10E 01) 
DIMENS- 1.00 


PI 6 

RKJ(-0.10E 01) 
ST( O.OOE-38) 
TK(-0.40E 01) 
QS( 0.10E 01) 
DIMENS= 1.00 


PI 7 

RKJ( O.OOE-38) 
ST ( O.OOE-38) 
TK(-0.10E 01) 
TJ ( 0.10E 01) 
DIMENS = 1.00 



r 


CONCLUDING REMARKS 

An effort has been made to show that more than one set of independent 
similarity ratios exist for thermal modeling. A table containing all of these 
sets of independent similarity ratios has been compiled as a handy reference. 

In addition, it should be noted that there is a general computer program for 
dimensional analysis which computes all possible sets of independent similarity 
ratios for thermal modeling. In fact, the program is not limited to thermal 
problems, but may be used to analyze any physical problems whatsoever, re- 
quiring only that the physical quantities influencing the problem and their units 
be known. 
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APPENDIX A 


TABLE A-I 

DEFINING SYMBOLS FOR RESTRICTED CASE 


Computer 

Symbol 



ST 

t 

= time, [T] 

RAJ 

V 

J 

= area radiating to space, [ L 2 ] 

BIJ 

I. 

J 

= thermal input intensity, [H LT 2 ] 

CJ 

C. 

] 

= heat capacity, [H0 _1 ] 

TK 

T k 

= temperature of kth node, [0] 

CKJ 

C kj 

= conduction exchange coefficient, [H 0 _1 T -1 ] 

RKJ 

% 

= radiation exchange coefficient, [H 0~ 4 T' 1 ] 

AIJ 

X A. 

J 

= area receiving thermal input, [ L 2 ] 

TJ 

T. 

J 

= temperature of jth node, [ 0 ] 



TABLE A-II 

A COMPLETE LISTING OF SIMILARITY RATIOS FOR 
A RESTRICTED CASE OF THERMAL MODELING 




IF PI RATI0 IS DIFENSI0NLESS 



DIMENS WILL EQUAL 1.00 


SET 1 


SET 2 


SET 3 

PI ! 


PI 1 


PI 1 

ST ( -0 * 10E 

01) 

ST (-0. 10E 

01) 

STI-0.10E 01) 

RAJ ( -0 • IDE 

01) 

RAJ (-0. I0E 

01) 

RAJ( O.OOE-38) 

BIJ(-0.10E 

01) 

B I J (-0. 10E 

01) 

BIJ( 0.00E-38) 

CJ( 0.10E 

01) 

TK ( 0.10E 

01) 

CKJ(— 0. 10E 01) 

TK ( 0.10E 

01) 

CJ( O.lOE 

01 ) 

CJ( 0.10E 01) 

D IMENS- 1. 

00 

D IMENS= 1. 

00 

DIMENS= 1.00 


PI 2 

PI 2 


PI 2 


ST ( C.10E 01) 

ST ( O.OOE- 

38) 

ST ( 0.00 E- 

38 > 

RAJ< O.OOE-38) 

RA J ( -0. 10E 

01) 

RAJ(— O.lOE 

01) 

B I J ( O.OOE-38) 

BI J (—0. 10E 

01) 

BI JI-0.10E 

01 ) 

C J ( -0 . 10E Cl) 

TK ( 0.1GE 

Cl) 

CK J ( O.lOE 

01) 

CK J { 0.10E 01) 

CK J ( 0.10E 

Cl) 

TK ( 0.1GE 

01) 

DIMENS= 1.00 

DIM£NS= 1. 

00 

DIFENS= 1. 

00 


PI 3 

PI 3 

PI 3 

ST ( 0.40E 01) 

ST ( 0. COE-38) 

ST( O.OOE-38 ) 

RAJ ( 0.30E 01) 

RAJ (-0. 10E 01) 

RAJ { 0.30E 01) 

B I J { 0.30E 01) 

B I J ( -0 . 10E 01) 

BI J ( 0.30E 01) 

CJI-G.40E 01) 

TK ( G. AGE 01) 

CK J(— 0 .40E 01) 

RK J ( O.lOE 01) 

RK J ( O.lOE 01) 

RK J ( O.lOE 01) 

D I MENS= 1.00 

D I MENS= l.CC 

DIMENS= 1.00 


PI 4 

PI 4 

PI 4 

ST ( O.OOE-38) 

ST ( G. COE-38) 

ST ( O.OOE-38) 

RAJf-O.lOE Oil 

RAJ ( -0 .ICE 01) 

RAJ (-O.lOE 01) 

8IJ( 0 •ODE- 38 ) 

B I J ( O.GGE-38) 

BI J ( C.OOE-38) 

CJ( O.OOE-38) 

T K ( 0. COE-38) 

CK J ( O.OOE-38) 

A I J ( O.lOE 01) 

A I J ( Q . 10E 01) 

AI J ( O.lOE 01) 

D I MENS= 1.00 

D IMENS= l.CO 

DIMENS= l.OC 


PI 5 


PI 5 

PI 5 


ST < -0 . 1G£ 

Oil 

S T ( O.CCE-38) 

ST{ O.OOE- 

•38 ) 

RAJ(-G.10E 

Cl ) 

RAJ ( 0. COE-38) 

RAJ(-0.10c 

01 ) 

BIJ (-O.lOE 

01) 

6IJ( O.C'jE-38) 

BI J (-0 .ICE 

01) 

CJ( O.lOE 

ui) 

TK ( -0 . 10E 01) 

CK J ( O.lOE 

Cl ) 

T J ( O.lOE 

01) 

T J ( O.lOE 01) 

T J ( O.lOE 

01) 

D I MENS= 1. 

CO 

D I MENS= 1.00 

D IMENS= 1. 

00 
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TABLE A-II 

A COMPLETE LISTING OF SIMILARITY RATIOS FOR 
A RESTRICTED CASE OF THERMAL MODELING (Cont'd) 

IF PI RATI0 IS DIMENSIONLESS 
DIMENS WILL EQUAL 1.00 


SET 4 


SET 5 


SET 6 


PI 1 


PI 1 


PI 1 


ST I -0 • 10E 

01) 

SK-0.1QE 

01) 

ST I 0.10E 

01) 

RAJ ( -0.75E 

00) 

RAJ (-0* 10E 

01) 

RAJI 0.10E 

Cl ) 

BI J (-0.75E 

CO) 

BI J (-0. ICE 

01) 

C JC-0.10E 

01) 

RKJI-0.25E 

00) 

T J ( 0 * ICE 

01) 

TKI-0.10E 

01) 

CJ( 0.10E 

01) 

CJ( 0.10E 

01) 

BI J { 0.10E 

01) 

DIMENS= 1 

• 00 

D I MEN S= 1. 

oc 

DIMENS= 1 

.00 


PI 2 


PI 2 

PI 2 

ST ( 0.00E 

-38) 

ST ( O.OOE-38) 

ST ( G.10E 01) 

RAJI-Q.25E 

00) 

RAJ ( O.OOE-38) 

RAJI 0.00E-38) 

B I J ( -0 • 25E 

00) 

B I J ( G.CGE-38) 

CJI-0.1CE 01) 

RKJ( 0.25E 

00) 

T J ( -0 • 10E 01) 

TK ( G.OGE-38) 

TK ( 0.10E 

01 ) 

TK ( C.lOE 01) 

CKJI 0.10E 01) 

DIMENS= 1 

.00 

D I MENS 3 l.CC 

DIMENS= 1.00 


PI 3 

PI 3 

PI 3 

ST ( Q.00E-38) 

ST ( G.00E-38J 

ST ( 0.10E 01) 

RAJ ( —0 • 75 E 00) 

RAJ ( -0 . ICE 01) 

RA J { O.OOE-38) 

0 I J ( -0 • 75E 00) 

BIJI-C.10E 01) 

CJC-0.10E 01) 

RK J ( “0 • 25E 00) 

T J ( C.lOE €1) 

TK { G.30E 01) 

CKJ( 0.10E 01) 

CKJI 0.10E 01) 

RK J ( G.10E 01) 

D I MENS= 1.00 

D I MENS= 1.00 

DIMENS= 1.00 


PI 4 

PI 4 


PI 4 

S T ( O.OOE-38) 

S T ( Q.GCE- 

38) 

S T ( O.OOE-38) 

RAJC-0.10E 01) 

RAJ(-0. 10E 

01) 

RAJ ( -0 . 10E 01) 

B I J ( O.OOE-38) 

BI J (-0. ICE 

Cl ) 

CJ( O.OOE-38) 

RK J { O.OOE-38) 

T J { 0.40E 

01) 

TK { O.OOE-38) 

A I J ( 0.10E 01) 

RK J ( 0.10E 

01) 

A I J ( 0.10E Gl) 

D I MENS= 1.00 

D IMENS= 1. 

CO 

D I ME NS= 1.00 


PI 5 


PI 5 

PI 5 

ST I Q.OOE 

-38) 

STI C. COE-38) 

ST ( O.OOE-38) 

RAJI-C.25E 

GO) 

RAJt-Q.IOE Cl) 

RA J < O.OOE-38) 

BIJI-0.25E 

00) 

8 I J C O.OOE-38) 

CJ( O.OOE-38) 

RK J I 0.25E 

00 ) 

T J ( G. COE-38) 

T K (— 0 .IDE 01) 

T J I 0.10E 

Gl) 

A I J I C.lOE 01) 

T J ( 0 • IDE 01) 

dimens= 1 

.00 

DIMENS= l.CO 

D I MENS= 1.00 
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TABLE A-H 

A COMPLETE LISTING OF SIMILARITY RATIOS FOR 
A RESTRICTED CASE OF THERMAL MODELING (Cont'd) 


IF PI RAT 10 IS DIMENSI0NLESS 
DIMENS WILL EQUAL 1.00 


SET 7 


SET 8 


SET 9 

PI l 


PI 1 


PI I 

ST ( 0.13E 

Cl) 

ST ( C.1CE 

01) 

ST ( 0.00E-38 ) 

R AJ ( 0.10E 

01) 

RAJ { 0.10E 

01) 

RAJ ( 0.10E 01) 

CJI-Q.13E 

Cl) 

CJI-O. 1GE 

Cl) 

TK(-Q.1GE 01) 

RK J ( 0.33E 

00 ) 

TJ{-0. 1GE 

01) 

CK JI-0.1CE 01) 

BIJC G.10E 

01) 

BIJ{ C.10E 

01) 

BIJ( 0.10E 01) 

DIMENS= 1 

.00 

D I MENS= 1. 

00 

D IMENS= 1.00 


PI 2 

PI 2 

PI 2 

ST ( G.33E 00) 

S T { C.OGE-38) 

ST (— G . 10E Ul) 

R A J ( O.OOE-38) 

RAJ { 0.00E-38) 

RA J ( O.OGE-38) 

C J ( -0 • 33E 00) 

CJ( 0. COE-38) 

TK( G.OGE-38) 

RK J ( 0.33E 00) 

T J ( -C . 10E Gl) 

CK J (-0 . ICE 01) 

TK( 0.10E 01) 

TK ( 0.1UE 01) 

CJ( C.10E 01) 

DI MENS= 1.00 

D IMENS= 1.C0 

DIMENS= 1.00 


PI 3 

PI 3 

PI 3 

S T ( 0.10E 01) 

ST( 0 . 10 E Cl) 

ST ( C.OUE-38) 

RAJ ( C.00E-38) 

R A J ( C.GOE-38) 

RA J ( O.OOE-38) 

CJI-0.1CE 01) 

CJ(-C.10E 01) 

TK { 0.30E 01) 

RK J ( O.OOE-38) 

T J { C.OCE-38) 

CK J ( — G . 10 E 01) 

CK J ( 0.10E 01) 

CK J ( 0.10E 01) 

RK J ( G.10E Cl) 

D I MENS= l.OC 

D IMENS= 1.00 

D IME NS= 1.00 


PI 4 

PI 4 

PI 4 

ST ( O.OGE-38) 

ST ( C.luE Gl) 

ST ( C.OOE-38) 

RAJ f —0 .IDE Gl) 

RAJ { O.CGE-38) 

RAJI-C.10E 01) 

CJ( C.OOE-3*) 

C J ( -0 • 10E Cl) 

TK ( O.OOE-38) 

RK J ( O.OOE-38) 

T J { 0. 30 E Gl) 

CK J { O.OOE-38) 

A I J ( O.IOE Cl) 

RK J ( O.IOE 01) 

A I J ( 0 . 1 0 E 01) 

D I MENS = 1.00 

DIMENS= l.OC 

D IMENS= 1.00 


PI 5 

PI 5 

PI 5 

ST ( 0.33E 00) 

ST ( 0. COE-38) 

ST( 0. COE-38) 

RAJ ( O.OOE-38) 

RAJ ( — C . 1GE Cl) 

RA J { O.OCE-38) 

CJI-0.33E 00) 

CJC O.CCE-38) 

T K { -0 • ICE 01) 

RK J ( G.33E Oj) 

T J { C. COE-38) 

CK J ( O.OCE-38) 

t j ( o.ioe oi) 

A I J ( O.IOE Cl) 

TJ< w.lOE 01) 

D I MENS= 1.00 

D I MENS = 1.00 

D IME NS = 1.00 
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TABLE A-II 

A COMPLETE LISTING OF SIMILARITY RATIOS FOR 
A RESTRICTED CASE OF THERMAL MODELING (Cont'd) 

IF PI RATI0 IS DI MENSI 0NLESS 
DIMENS WILL EQUAL 1.00 


SET 10 

SET 11 

SET 12 

PI 1 

PI 1 

PI 1 

ST ( 0.00E-38) 

ST ( O.OOE-38) 

ST ( O.OOE-38) 

RAJ ( 0.10E on 

RAJ ( O.lOE on 

RAJ( O.lOE on 

TK.l-0.40E 01) 

CKJI-0.13E on 

CKJ(-G.10E on 

RKJI-0.10E on 

RKJ( 0.33E 00) 

TJC-0.10E on 

8 1 J ( 0.10E on 

BIJI O.lOE on 

B I J ( O.lOE on 

DIMENS= 1.00 

DIMENS= 1.00 

DIMENS= 1.00 


PI 2 


PI 2 

PI 2 

ST ( —0 * 10E 

on 

ST I -0. 10E on 

STI-0.10E 01) 

RAJI 0.00E 

-38) 

RAJ I O.OOE-38) 

RAJ( O.OOE-38) 

TKI-0.30E 

on 

CKJ (-0. 10E on 

CKJ (-0 . 10E on 

RK J (-0.10E 

on 

RK J ( O.OOE-38) 

T J ( O.OOE-38) 

CJ( O.lOE 

on 

cji o.ioe on 

CJI O.lOE 01) 

DIMENS= l 

.00 

D I MENS= 1.00 

D IMENS= 1.00 


PI 3 

PI 3 

PI 3 

ST ( O.OOE-38) 

ST ( O.OOE-38) 

S T ( G.OQE-38) 

R A J ( O.OOE-38) 

R A J ( O.OOE-38) 

RAJ( O.OOE-38) 

TKC-0.30E 01) 

CKJ (—0. 33E 00) 

CKJI O.OOE-38) 

RK J (-Q.10E on 

RK J ( 0.33E 00) 

TJI-0.10E on 

CKJ ( O.lOE on 

TK ( O.lOE on 

TKI O.lOE on 

dimens= 1.00 

D I MENS= 1.00 

D IMENS= 1.00 


PI A 

PI 4 

PI 4 

ST { O.OOE-38) 

STI O.OOE-38) 

S T { O.OOE-38) 

RAJ {-O.lOE Cl) 

RAJI-0.10E on 

RAJ ( O.OOE-38) 

TK ( O.OOE-38) 

CKJI O.OOE-38) 

CKJl-O.lOE on 

RK J ( 0.00E-3e) 

RK J 1 O.OOE-38) 

T J { 0.3CE on 

A I J { O.lOE 01) 

A I J ( O.lOE on 

RK J ( O.lOE on 

D I MEN S = 1.00 

D I MENS= 1.00 

D I MENS= 1. 00 


PI 5 

PI 5 

PI 5 

ST ( O.OOE-38) 

STI 0.0uE-38) 

S T ( O.OOE-38) 

RAJ { O.OOE-38) 

RAJI O.OOE-38) 

RA J ( - 0 • 1 0 E on 

TK ( -0 • 10E on 

CKJI-0.33E 00) 

CKJ { O.OOE-38) 

RK J ( O.OOE-38) 

RK J I 0.33E 00) 

T J ( O.OOE-38) 

T J ( O.lOE Cl) 

TJI O.lOE Cl) 

A I J ( o.ice on 

DIMENS= 1.00 

D I MENS= 1.00 

DIMENS^ 1.00 
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TABLE A -II 

A COMPLETE LISTING OF SIMILARITY RATIOS FOR 
A RESTRICTED CASE OF THERMAL MODELING (Cont'd) 



IF PI RATI0 IS DIMENSI 0NLESS 




DIMENS WILL EQUAL 1.00 




SET 13 

SET 14 


SET 15 


PI 1 

PI 1 


PI 1 


ST ( 0.00E-38) 

STI 0.10E on 

STI 

0.13E 

on 

RAJI 0.10E 01) 

81 J ( 0.10E on 

BIJI 

0.10E 

on 

RKJI-0.10E on 

cj{-o.ioe on 

CJI 

-0.13E 

on 

rj(-o.40E on 

TM- 0 . 10 E on 

RKJI 

0.33E 

00) 

B I J ( 0.10E on 

RAJ ( 0.10E on 

RAJI 

0.10E 

on 

OIMENS= 1.00 

DIMENS= 1.00 

DIMENS= 1. 

00 


PI 2 

PI 2 

PI 2 

STI-0.10E on 

STI O.IOE on 

STI 0.33E 00) 

RAJI 0.00E-38) 

BIJI C.00E-38) 

BIJI 0.00E-38) 

RKJI-0.10E on 

cji-o.ioe on 

CJI-0.33E 00) 

TJI-0.30E on 

TKI 0.00E-38) 

RKJI 0.33E 00) 

cji o.ioe on 

CKJI o.ioe on 

TKI O.IOE on 

DIMENS= 1.00 

D IMENS = 1.00 

DIME NS= 1.00 


PI 3 

PI 3 


PI 3 

ST ( 0 .GOE-38 ) 

STI O.IOE 

01) 

STI O.IOE on 

RAJ( 0.00E-38) 

BIJI C.OOE- 

38) 

BIJI 0.00E-38) 

RKJ ( 0.G0E-38) 

CJI-0.10E 

on 

cji-o.ioe on 

TJC-0.1GE 01) 

TKI 0.30E 

on 

RKJI 0.00E-38) 

TK ( O.IOE 01) 

RKJI O.IOE 

on 

CKJI O.IOE on 

DIMENS= 1.00 

DIMENS= 1. 

CO 

D IMENS= 1.00 


PI 4 

PI 4 


PI 4 


STI 0.0QE-38) 

STI O.IOE 

01 ) 

STI 0.13E 

on 

RAJI 0.00E-38) 

BIJI O.IOE 

on 

BIJI O.IOE 

on 

RKJI-0.10E on 

CJI-O.IOE 

on 

C JI-0.13E 

on 

TJI-0.30E on 

TKt-C. 10E 

on 

RKJI 0.33E 

00) 

CKJI O.IOE on 

A I J I O.IOE 

Cl) 

AIJI 0.1CE 

on 

DIMENS= 1.00 

DIMENS= 1. 

CO 

DIMENS= 1. 

00 


PI 5 

PI 5 

PI 5 


STI Q.00E-38) 

STI 0.00E-38) 

STI 0.33E 

00) 

RAJI-0.10E on 

BIJI 0.00E-38) 

BIJI C .00 E 

-38) 

RKJI 0.00E-38) 

CJI C. COE-38) 

CJI-0.33E 

00) 

T J I O.OOE-38) 

TKI-0.10E Cl) 

RKJI 0.33E 

00) 

AIJI O.IOE ul) 

T J I O.IOE on 

T J I O.IOE 

on 

DIMENS= 1.00 

D IMENS= 1.00 

DIMENS= 1 

.00 
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TABLE A-II 

A COMPLETE LISTING OF SIMILARITY RATIOS FOR 
A RESTRICTED CASE OF THERMAL MODELING (Cont'd) 

IF PI RAT 10 IS DIMENS 1 0NLESS 
DIMENS WILL EQUAL 1.00 



SET 16 

SET 17 


SET 18 


PI 1 

PI 1 


PI 1 

ST ( 

0.00E-38) 

ST( 0.10E 

on 

ST< 0.00E-38) 

B I J { 

0.00E-38 ) 

B I J ( 0.10E 

on 

B I J ( 0.1GE on 

CJi 

0.00E-38 ) 

CJ(-0. 10E 

on 

TM-0.1GE 01) 

A I J ( 

-0.10E Oil 

TJ(-0. 10E 

on 

CK J (-0 • 10E on 

RAJ( 

0.10E Cl) 

R A J ( 0.10E 

on 

RA J ( 0.10E on 

DI MENS= 1.00 

D I MENS® 1. 

00 

DIMENS= 1.00 


PI 2 


PI 2 

PI 2 

S T ( —0 • 10E 

on 

ST ( 0.00E-38) 

ST(-0.1GE on 

B I J ( — 0 . 10E 

on 

B I J ( 0.00E-38) 

B I J ( O.OOE-38) 

CJ( 0.1GE 

on 

CJ( O.OOE-38) 

TM O.OOE-38) 

AUC-0.10E 

on 

T J (-0. 10E on 

CK J ( -0 . 10 E on 

TK ( 0.10E 

ii) 

TK ( 0.10E on 

cji o.ioe on 

DIM£NS= 1 

.‘00 

DIMENS= 1.00 

D IMENS= 1.00 


PI 3 

PI 3 

PI 3 

ST ( O.IOE on 

ST ( O.IOE on 

ST( O.OOE-38) 

B I J ( O.OOE-38) 

B I J ( O.OOE-38) 

B I J ( O.OOE-38) 

cj.( -o.ioe on 

cj<-o.ioe on 

TK ( 0.30E 01) 

A I J ( O.OOE-38) 

T J ( 0. COE-38) 

CKJI-0.10E on 

CK J ( O.IOE on 

CK J { O.IOE on 

RK J ( O.IOE on 

DIMENS= 1.00 

D I MENS= 1.00 

DIME NS= 1.00 


PI 4 

PI, A 

PI 4 

S T ( 0 - 40 E Cl) 

ST ( O.IOE on 

S T ( O.OOE-38) 

B I J < G.30E ol) 

B I J ( O.OOE-38) 

B I J ( O.IOE on 

C J ( —0 • 40 E Gl) 

cji-o.ioe on 

TK (-0 . 10E on 

A I J ( 0.30E on 

T J ( 0.30E on 

CKJI-0.10E on 

RKJ( O.IOE 01) 

RK J ( O.IOE 01) 

A I J ( O.IOE on 

D I MENS= 1.00 

D I MENS= 1.00 

DIMENS= 1.00 


PI 5 


PI 5 


PI 5 

ST ( -0 • 10E 

on 

ST ( O.IOE 

Cl) 

S T ( O.OOE-38) 

B I J ( —0 • 10E 

on 

B I J ( O.IOE 

on 

B I J ( O.OOE-38) 

CJ( O.IOE 

on 

CJI-O. 10E 

on 

TK ( -0 . IDE 01) 

A I J { -0 . 10E 

on 

T J (-0. 10E 

on 

CK J ( O.OOE-38) 

T J { O.IOE 

on 

A I J { O.IOE 

on 

TJ< O.IOE 01) 

0 I MENS= 1 

• 00 

D IMENS= 1 

.00 

0 IMEN S= 1.00 
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TABLE A-II 

A COMPLETE LISTING OF SIMILARITY RATIOS FOR 
A RESTRICTED CASE OF THERMAL MODELING (Cont'd) 



IF PI RATIO IS DIMENSIONLESS 



DIMENS WILL EQUAL 1.00 



SET 19 

SET 20 


SET 21 

HI 1 

PI 1 


PI 1 

ST ( O.OOE-38) 

ST ( O.OOE-38) 

ST( 

O.OOE-38) 

b i j ( o.ioe on 

B I J ( 0. COE-38) 

BIJ( 

G.1QE on 

TM-0.40E Ul) 

TK ( O.OOE-38) 

CKJ( 

-0.13E on 

RKJ( -O.IOE 01) 

A I J (-0. ICE on 

RK J ( 

0.33E 00) 

RAJ ( 0.10E on 

RAJ { 0.10E on 

RAJ( 

o.ioe on 

0 I MENS= 1.00 

D IMENS= l.CU 

0 I ME NS= 1.00 


PI 2 


PI 2 


PI 2 

ST( -0. 10E 

on 

ST ( -0 . 10E 

on 

ST (— G.luE on 

B I J ( 0.00E 

-38) 

B I J (-0. 10E 

on 

BIJ( O.OOE-38) 

TK (-0.30E 

l1) 

TK ( O.IOE 

on 

CK J(— 0 . 10E on 

RKJI-CI.10E 

on 

A I J ( -0 . 10E 

on 

RK J( O.OOE-38) 

C'j( O.IOE 

on 

CJ( O.IOE 

on 

CJ( O.IOE on 

DIMENS= 1 

.00 

DIMENS= 1. 

00 

D IMENS= l.OJ 


PI 3 

PI 3 


PI 3 

ST ( O.OOE-38) 

ST ( O.OOE- 

38) 

S T ( O.CCE-38) 

BIJI O.OOE-38) 

BIJ (-O.IOE 

on 

BIJ( O.OOE-38) 

TKI-0.30E 01) 

TK ( O.IOE 

on 

CK J(-0.33E 00) 

RKJ( -O.IOE -j 1 ) 

A I J (-0. 10E 

on 

RK J ( 0.33E 00) 

CK J ( o.ioe on 

CK J ( 0.1'JE 

on 

TK( j . 1 (j E on 

DIMENS= 1.00 

D I MENS= 1. 

00 

DIMENS= 1.00 


PI 4 

PI 4 

PI 4 

STl 0.00E-38) 

S T { O.OOE-38) 

S T ( O.OOE-38) 

B I J ( O.IOE on 

B I J ( -0 • 10E Cl) 

B I J ( O.IOE on 

TK ( -0 ,40E 01) 

TK { C.40E Cl) 

CKJ(-0.13E 01) 

RK J (-O.IOE on 

AIJ(— O.IOE 01) 

RK J( 0.33E 00) 

A I J ( O.IOE ol) 

RK J ( O.IOE 01) 

A I J ( 0.1CE on 

DIMENS= 1.00 

D I MENS= l.QO 

DIMENS= 1.00 


PI 5 

PI 5 

PI 5 

ST ( O.OOE-38) 

ST ( C.00E-38) 

ST( O.OOE-38) 

B I J ( O.OOE-38) 

8 I J ( O.OOE-38) 

BIJ( O.OOE-38 ) 

TK ( -U . 10E on 

TM-C.10E 01) 

CK J(-0.33E 00) 

RK J ( O.OOE-38) 

A I J ( 0. COE-38) 

RK J ( 0.33E 00) 

T J ( O.IOE vl) 

T J ( O.IOE Cl) 

T J ( O.IOE on 

DIMENS= 1.00 

D I MENS= 1.00 

DIMENS= 1.00 
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TABLE A-II 

A COMPLETE LISTING OF SIMILARITY RATIOS FOR 
A RESTRICTED CASE OF THERMAL MODELING (Cont'd) 

IF PI RATI0 IS DIMENSI 0NLESS 
DIMENS WILL EQUAL 1.G0 



SET 22 

SET 23 

SET 24 


PI 1 

PI 1 

PI 1 

ST ( 

O.OOE-38) 

ST l O.OOE-38) 

ST( O.OOE-38) 

BIJI 

0.00E-38) 

BIJI 0.10E 01) 

BIJI O.OOE-38) 

CKJ ( 

O.OOE-38) 

CKJI-0.10E 01) 

RKJI O.OOE-38) 

A I J ( 

-0.10E 01) 

TJI-Q.10E 01) 

AIJI-0.10E 01) 

RAJ ( 

0.10E 01) 

RAJI 0.10E 01) 

RAJI 0.10E 01) 

D IMENS= 1.00 

DIMENS* 1.00 

DIMENS= 1.00 


PI 2 

PI 2 

PI 2 

STI-0.10E 01) 

STI-0.10E 01) 

STI-0.10E 01) 

BIJI O.OOE-38) 

BIJI O.OOE-38) 

BIJI-0.75E 00) 

CKJI-0.10E 01) 

CKJI-0.10E 01) 

RKJI-0.25E 00) 

A I J ( O.OOE-38) 

T J I 0.G0E-38) 

AIJI-C.75E 00) 

CJI 0.10E 01 ) 

CJI O.ljE 01) 

CJI 0.10E 01) 

DIMENS= 1 .00 

D I MENS 3 1.00 

D I ME NS= 1.00 


PI 3 


PI 3 

PI 3 


ST ( 0.00 E- 

-38) 

STI 0. COE-38) 

S T ( O.OOE 

-38) 

81 JI-C.10E 

01) 

BIJI O.OOE-38) 

BI J1-G.25E 

00) 

CKJ ( U.10E 

>Jl ) 

CKJ I O.OuE-38) 

RKJI 0.25E 

00) 

A I J ( -0 • 10 E 

01 ) 

TJI-0.10E 01) 

AI J (—0 • 25E 

00) 

TK ( 0.10E 

01) 

TK I G.luE Cl) 

TK( 0.10E 

01) 

0 I MEN S= 1 

• 00 

DIMENS* 1.00 

DIMENS= 1 

.00 


PI 4 


PI 4 

PI 4 


ST ( O.OOE 

-38 ) 

STI O.OOE-38) 

STI O.OOE 

-38) 

8 I J 1 0.30E 

u 1 ) 

BIJI O.OOE-38) 

BI JI-G.75E 

00) 

CKJ (-0.40E 

01) 

CKJ I -0 . ICE 01) 

RKJI-0.25E 

00) 

A I J ( 0.30E 

31) 

T J I 0.30E 01) 

AI JI-0.75E 

00) 

RK J ( 0.10E 

)1 ) 

RKJI O.luE 01) 

CKJ I 0.1GE 

01) 

0 I MENS= 1 

.00 

DIMENS* l.CO 

DIMENS* 1 

.00 


PI 5 

PI 5 

PI 5 

ST ( O.OOE-38) 

STI O.OOE-38) 

STI O.OOE-38) 

HIJC-0.10E on 

BIJI C.10E 01) 

BI JI-0.25E 00) 

CKJ ( 0.10E Cl) 

CKJ I -0. ICE 01) 

RKJI 0.25E 00) 

A I J ( —0 • 10E on 

TJI-0.10E 01) 

AIJI-0.2SE 00) 

T J ( 0.10E on 

A I J I 0.10E 01) 

TJl 0.10E 01) 

0 1 MEN S= 1.00 

DIMENS* 1.00 

DIME NS* 1.00 
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TABLE A -II 

A COMPLETE LISTING OF SIMILARITY RATIOS FOR 
A RESTRICTED CASE OF THERMAL MODELING (Cont'd) 



IF PI RAT 10 IS OIMENSI0NLESS 



DIMENS WILL EQUAL 1.00 



SET 25 

SET 26 


SET 27 

PI 1 

PI 1 


PI 1 

ST( O.QOE-38 ) 

S T ( 0.0GE-38) 

ST( 

O.OOE-38) 

8 I J ( O.IGE 01) 

61 J ( 0.0GE-38) 

CJ( 

0.00E-38 ) 

RKJ ( -0 . 10E 01) 

AI J (-0. 1QE 01) 

TK ( 

O.OOE-38) 

TJI-0.40E 01) 

T J ( O.OuE-38) 

AI Jl 

-0.10E 01) 

R A J ( 0.10E 01) 

RA J ( 0.10E 01) 

RA J ( 

C.10E 01) 

DIMENS= 1.C0 

D I MENS= 1.00 

D IMENS= 1.00 


PI 2 

PI 2 


PI 2 


ST(— O.IGE 01) 

SK-0.10E 

01) 

ST( 0.10E 

01) 

8 I J I O.OOE-38) 

BI Jl-O.lOE 

01) 

C J ( -0 • 10E 

01) 

RKJ ( -0 . 10E 01) 

A I J I -0. ICE 

01) 

TK(-0.10E 

01) 

T J ( -0 . 30E 01) 

T J ( 0.10E 

01) 

A I J ( O.IGE 

01) 

CJ( 0.1 OE 01) 

CJ( C.10E 

01) 

81 J ( 0.10E 

01) 

dimens= 1.00 

DIMENS= 1. 

00 

D IMENS= 1. 

00 


PI 3 

PI 3 

PI 3 

ST ( O.OOE-38) 

S T C O.OOE-38) 

ST( O.IGE 01) 

B I J ( j.OOE-38) 

8 I J ( O.OOE-38) 

C J(-0. 1GE 01) 

RKJ ( O.OOE-38) 

A I J ( 0.00E-38) 

TK( O.OOE-38) 

TJ(-0.10£ 01) 

T J ( -0 . 1GE 01) 

AI J( O.OOE-38) 

TK ( 0.10E 01) 

TK ( O.IGE 01) 

CKJ( O.IGE 01) 

DIMENS= 1.00 

D I MENS= 1.00 

D IM£NS= 1.00 


PI 4 

PI 4 


PI 4 


ST { O.OOE-38) 

ST I O.COE- 

38) 

ST< 0.10E 

01) 

B I J ( O.OOE-38) 

B I J I -Q • 10E 

Jl) 

CJI-C.1GE 

01) 

RKJ(-U.10E G 1 ) 

AI J(-0. ICE 

01) 

TK ( 0.3uE 

01) 

TJ ( -0 . 30E Gl) 

T J ( 0.10E 

01) 

A I J ( O.OOE- 

38) 

CK J { 0.10E Cl) 

CK J ( 0.10E 

01) 

RKJ( O.IGE 

01) 

DIM6NS= l.OU 

0 I MENS= 1. 

00 

DIMENS= 1. 

00 


PI 5 

PI 5 


PI 5 

STI O.OOE-38) 

STI O.OOE- 

38) 

STI O.OOE-38 ) 

8 I J ( 0.10E Cl) 

BIJl-O.lOE 

01) 

CJI O.OOE-38) 

RKJ { -0 . 10E 01) 

AI JI-O. ICE 

01) 

TKI-u.lOE 01) 

T J ( —0 . 40E Cl) 

T J I 0.40E 

01) 

A I J ( O.OOE-38) 

A I J I G.10E 01) 

RKJI O.loE 

01) 

T J I O.IGE 01) 

D I M£NS= 1.00 

DIMENS= 1. 

CO 

DIMENS= 1 . GO 
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TABLE A-II 

A COMPLETE LISTING OF SIMILARITY RATIOS FOR 
A RESTRICTED CASE OF THERMAL MODELING (Cont'd) 

IF PI RAT 10 IS DI PENS 1 2NLESS 
DIMENS WILL EQUAL 1.00 



SET 28 

SET 29 

SET 30 


PI 1 

PI 1 

PI 1 

ST ( 

O.OOE-38) 

ST ( O.OOE- 38) 

ST ( 0.00E-38) 

CJ( 

O.OOE-38) 

CJ< 0.00E-38) 

TK ( G.00E-38) 

RKJl 

O.OOE-38) 

AIJ(— 0.106 01) 

CK J ( 0.00 E— 38 ) 

A I J C 

-O.IOE on 

T J ( 0. COE-38) 

AIJ (-0.10E 01) 

RAJ ( 

o.ioe on 

RAJ ( O.IOE 01) 

RA J { O.IOE 01) 

D I MENS= 1.00 

DIMENS= 1.00 

DIMENS= 1.00 


PI 2 


PI 2 


PI 2 

ST ( 0.13E 

on 

ST ( O.IOE 

Cl) 

S T ( O.OOE-38) 

C J (-0 . 1 3E 

on 

CJ(-0. 10E 

on 

TM-0.1GE on 

RK J ( 0.33E 

00 ) 

A I J ( O.IOE 

on 

CK J ( -G • 10 E on 

AI J ( O.IOE 

v 1 ) 

T J ( -0 . 10E 

on 

A I J ( O.IOE on 

B I J ( O.IOE 

on 

B I J ( O.IOE 

on 

8 I J ( O.IOE on 

0 I MENS= 1 

• 00 

D I MENS= 1. 

00 

D IME NS = 1.00 


PI 3 


PI 3 

PI 3 

ST ( 0.33E 

00 ) 

S T ( 0.0CE-38) 

ST (-O.IOE 01) 

CJ (-0.33E 

00) 

CJ( O.OOE-38) 

TK ( O.OOE-38) 

RK J ( 0.33E 

UO) 

A I J ( 0. COE-38) 

CKJ{ -O.IOE 01) 

A I J ( O.OOE 

-38) 

TJ(-G.10E on 

A I J ( O.OOE-38) 

TK ( O.IOE 

jI) 

TK ( O.IOE on 

CJ( O.IOE 01) 

0 I MEN S= 1 

• oc 

D I MENS= 1.00 

DIME NS= 1.00 


PI A 

PI 4 

PI 4 

S T ( O.IOE 01) 

S T ( O.IOE on 

S T ( O.OOE-38) 

CJ( -O.IOE 01) 

CJ (-0. ICE Cl) 

T K ( 0.3CE Cl) 

RK J ( O.OOE-38) 

A I J ( 0. CUE-38) 

CKJI-C.1GE Ul) 

A I J ( O.OOE-38) 

T J ( O.OOE-38) 

A I J ( O.OOE-38) 

CK J ( O.IOE 01) 

CK J ( C. 10 E on 

RK J ( c.XCE on 

DIMENS= 1.00 

0 I MENS = l.OC 

DIME NS= 1.00 


PI 5 


PI 5 


PI 5 

ST ( 0.33E 

00 ) 

ST ( O.IOE 

01) 

ST< O.OOE-38) 

C J ( -0 . 33E 

00 ) 

CJ(-0. 10E 

01) 

TM-G.1GE 01) 

RK J ( U.33E 

00) 

A I J ( O.COE- 

38) 

CK J { O.GCE-38) 

A I J ( O.OOE 

-38 ) 

T J ( 0.30E 

01) 

A I J ( O.OOE-38) 

T J ( O.IOE 

on 

RK J { O.IOE 

01) 

T J ( O.IOE on 

D I M E N S = 1 

.00 

D I MENS= 1. 

CO 

D I ME NS= 1.00 
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TABLE A-II 

A COMPLETE LISTING OF SIMILARITY RATIOS FOR 
A RESTRICTED CASE OF THERMAL MODELING (Cont'd) 


IF PI RATI0 IS DIMENSI 0NLESS 
01 MENS WILL EQUAL 1.C0 



SET 31 

SET 32 

SET 33 


PI 1 

PI 1 

PI 1 

ST ( 

O.OOE-38) 

ST ( O.OOE-38) 

ST( O.OOE-38) 

TK ( 

O.OOE-38) 

CK J ( Q. COE-38) 

CK J ( C.00E-38) 

RKJ ( 

O.OOE-38) 

RKJ ( O.OOE-38) 

AIJ(-0.10E 01) 

A I J ( 

-O.lOE ul) 

A I J ( - 0 . 1 0 E 01) 

T J ( O.OoE-38) 

RAJ ( 

O.lOE 01) 

- R A J ( 0.I0E Cl) 

RAJ ( 0.1GE ul) 

0 I MENS= 1.00 

D IMENS= 1.00 

D IMENS= 1.00 


PI 2 

PI 2 


PI 2 

ST ( O.OOE-38) 

S T ( C.GOE- 

38) 

ST ( C.00E-38) 

TK ( -0 . AO E Cl) 

CK J ( -0 • 1 3E 

01) 

CKJI-0.10E 01) 

RKJI-0.10E 01) 

R K J { Q.33E 

00) 

A I J ( O.lOE 01) 

A I J { O.lOE 01) 

A I J ( 0.10E 

01) 

TJI-0.1CE Ul) 

B I J ( O.lOE 01) 

B I J ( 0.10E 

01 ) 

B I J ( C.1CE 01) 

D I MENS= 1 .00 

D I MENS = 1. 

00 

DIMENS= 1.03 


PI 3 


PI 3 

PI 3 

ST ( -0 . 10E 

ul ) 

S T ( -C . 10E 01) 

STI-0.1CE 01) 

TKI-0.30E 

ul ) 

C K J ( - C . 1 U E 01) 

CK J (-0 • ICE 01) 

RKJI-J.10E 

01) 

RKJ ( O.OOE-38) 

A I J ( 0.0CE-38) 

AIJ( O.OOE 

-38) 

A I J ( 0. COE-38) 

T J ( O.OOE-38) 

CJ( O.lOE 

01) 

CJ( O.lOE Cl) 

CJ( O.lOE 01) 

DIMENS= 1 

.00 

DIMENS= 1.C0 

D IMENS= 1.00 


PI A 

PI 4 

PI 4 

S T ( O.OOE-38) 

S T ( ^•CGE-381 

S T ( 0. COE-38) 

TKI-U.30E 01) 

CKJI-0.33E 00) 

CK J ( O.OuE-38) 

RKJt -O.lOE Cl) 

RK J ( 0.33E 00) 

AI J ( O.OCE-38) 

A I J { O.OOE-38 ) 

A I J ( C.CCE-38) 

TJ( — O.lOE ul) 

CK J ( O.lOE 01) 

TK ( O.lOE 01) 

TK ( C.irE 01) 

D I MENS= l.Oo 

D IMENS= l.OC 

D IME NS = 1.00 



PI 5 

PI 5 

PI 5 

ST ( 

O.OOE-38) 

S T ( O.OOE-38) 

S T ( O.OOE-38) 

T K ( 

-O.lOE LI) 

CKJI-0.33E 00) 

CK J (-0. ICE 01) 

RK J ( 

u.OOE-38) 

RKJ ( 0.33E CO) 

A I J ( C.OOE-38) 

A I J ( 

O.OOE-38 ) 

A I J C 0. CoE-38) 

T J { 0.3GE 01) 

TJ ( 

O.lOE d) 

T J ( O.lOE Gl) 

RK J ( O.lOE 01) 

DIMENS= l.OC 

DIMENS= 1.00 

DIME NS= 1.00 


TABLE A-II 

A COMPLETE LISTING OF SIMILARITY RATIOS FOR 
A RESTRICTED CASE OF THERMAL MODELING (Cont'd) 

IF PI RAT 10 IS DIMENS 1 0NLESS 
DIMENS WILL EQUAL 1. 00 


SET 34 

SET 35 


SET 36 

PI 1 

PI 1 


PI 1 

ST ( Q.00E-38J 

RAJC 0.10E 

01) 

RA J ( O.OOE-38) 

RKJI O.OOE-38) 

B I J ( 0.10E 

01) 

BIJ( O.OOE-38) 

AJJ(-Q„10E QI) 

CJI-0.10E 

01) 

CJI-0.10E 01) 

TJI G.00E-38) 

TK(-0. 10E 

01) 

CK J ( 0.10E 01) 

RAJ ( 0.10E 01) 

ST ( 0.10E 

01) 

ST ( 0.10E 01) 

DIMENS= 1.00 

D IMENS= 1. 

00 

D IMENS= 1.00 


„ PI 2 

PI 2 

PI 2 

ST ( O.OOE-38) 

RAJ ( -0 . IDE Cl) 

RAJI-C.10E 01) 

RKJt-Q.lOE 01) 

B I J ( -0. 10E 01) 

BIJI-0.10E 01) 

A I J I 0.10E 01) 

CJ( O.OOE-38) 

CJ( O.OOE-38) 

TJI-0.40E 01) 

TK ( 0.10E 01) 

CKJ( 0.10E 01) 

B I J ( 0.10E 01) 

CKJ{ 0.10E 01) 

TK ( 0.10E 01) 

DIMENS= 1.00 

D IMENS= 1.00 

DIMENS= 1.00 


PI 3 

PI 3 

PI 3 

STI-0.10E 01) 

RAJ ( -0 • IOE 01) 

RA J ( 0.3GE 01) 

RKJ ( -0 . IDE 01) 

B I J ( -0 • 10E 01) 

B I J ( 0.30E 01) 

A I J ( O.OOE-38) 

CJ( O.OOE-38) 

CJ< O.OOE-38) 

TJI-0.30E 01) 

TK ( 0.4CE 01) 

CK J (-0 • 40E 01) 

CJ( 0.10E 01) 

RKJ( 0.10E 01) 

RK J ( G.10E 01) 

D I MENS= 1.00 

D I MENS= 1.00 

D IMENS= 1.00 


PI 4 

PI 4 

PI 4 

S T ( O.OOE-38) 

RAJ(-0. IOE 01) 

R A J < — 0 .IOE 01) 

RKJ ( O.OOE-38) 

B I J ( C.CJE-38) 

B I J ( O.OCE-38) 

A I J ( O.OOE-38) 

CJ( O.OOE-38) 

CJ( O.OOE-38) 

T J ( —0 .IOE 01) 

TK ( O.OOE-38) 

CK J < O.OOE-38) 

r K< 0.10E M) 

A I J { 0 • IDE 01) 

A I J ( 0.10E 01) 

D I MENS= 1.00 

D I MENS= 1.00 

D IME NS= 1.00 


PI 5 

PI 5 

PI 5 


ST ( 0.03E-38) 

RAJ { O.OOE-38) 

RAJ (-0 . IOE 

01) 

RKJ ( -0 . IOE Cl) 

B I J ( O.OOE-38) 

BI JC-0.10E 

Cl) 

A I J ( O.OOE-38) 

CJ( O.OOE-38) 

CJ( O.OGE 

-38 ) 

T J ( -0 . 30E 01) 

TK(-0.10E 01) 

CK J ( 0 • IDE 

01) 

CK J ( 3. IOE fl) 

T J ( 0.10E 01) 

T J ( 0.10E 

01) 

D I MENS= 1.00 

dimens= l.CO 

D IME NS= 1 

.00 
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TABLE A-II 

A COMPLETE LISTING OF SIMILARITY RATIOS FOR 
A RESTRICTED CASE OF THERMAL MODELING (Cont'd) 

IF PI RAT 10 IS DIMENSI0NLESS 
DIMENS WILL EQUAL 1.00 


SET 37 


SET 38 


SET 39 

PI 1 


PI 1 


PI 1 

RAJ( 0.75E 

00) 

RAJ ( 0.10E 

01) 

RAJt 0.00E-38) 

B I J ( 0.75E 

00) 

B I J ( 0.10E 

01) 

CJI-0.10E 01) 

. CJ ( -0 . 10E 

01) 

CJI-C.10E 

01) 

TK( O.OOE-38) 

RKJI 0.25E 

00) 

TJI-0.10E 

01) 

CKJl 0.10E 01) 

ST ( 0.10E 

01) 

ST ( 0.10E 

01) 

ST ( 0.10E 01) 

DIMENS= 1. 

00 

D I MENS= 1. 

00 

DIMENS= 1.00 


PI 2 


PI 2 

PI 2 


RAJI-0.25E 

00) 

R A J ( 0.00E-38) 

RA J ( 0.10E 

01) 

BIJI-0.25E 

00) 

BI J ( 0.00E-38) 

CJI O.OOE 

-38) 

CJ( O.OOE' 

-38) 

CJI 0.00E-38) 

TKI-0.10E 

01) 

RK J ( 0.25E 

00) 

T J ( -0 . 10E 01) 

CKJI-0.1GE 

01) 

TK ( 0.10E 

01) 

TK { 0.10E 01) 

BIJI 0.10E 

01) 

DIMENS= 1 

.00 

D I MENS= 1.00 

DIMENS= 1 

.00 


PI 3 


PI 3 


PI 3 

RAJI-0.75E 

00) 

RAJI-G. ICE 

01) 

RAJI O.OOE-38) 

BIJI-0.75E 

00) 

BIJC-Q.1GE 

01) 

CJI O.OOE-38) 

CJI O.OOE 

-38) 

CJ( 0 • OOE- 

38) 

TKI 0.30E 01) 

RKJI-0.25E 

00) 

T J ( 0.10E 

01) 

CKJI-0.10E 01) 

CKJI 0.10E 

01) 

CK J ( 0.10 E 

01) 

RKJI 0.10E 01) 

DIMENS= 1 

.00 

DIMENS= 1. 

00 

DIMENS= 1.00 



PI 4 

PI A 


PI 4 

RAJ ( 

-0.10E Jl) 

RAJ(-C.10E 

01) 

RAJI-0.10E 01) 

B I J ( 

O.OOE-38) 

BI J (-0. 10E 

01) 

CJI 0.0CE-38) 

CJ( 

O.OOE-38) 

C J ( O.CGE- 

38) 

TKI O.OOE-38 ) 

RK J ( 

O.OOE-38) 

T J ( 0.40E 

01 ) 

CKJI O.OOE-38) 

A I J ( 

0.10E o 1) 

RK J ( G.1GE 

01) 

A I J I 0.10E 01) 

D I MEN S= l.OU 

D I MENS = 1. 

00 

DIME NS= 1.00 


PI 5 


PI 5 

PI 5 

RAJ ( -0 • 25 E 

00) 

RAJ ( -0 • 10E 01) 

RAJI 0.00E-38) 

B I J ( -0 . 2 5 E 

00) 

B I J ( G.00E-38I 

CJI O.OOE— 38 ) 

CJI O.OOE 

-38 > 

CJ( O.OOE-38) 

TKI — 0.10 E 01) 

RK J ( 0.25E 

00 ) 

T J ( O.OOE-38) 

CKJI C.00E-38 ) 

T J ( J.10E 

01 ) 

A I J ( 0.10E 01) 

T J I 0.10E 01) 

dimens* 1 

• 0 r *j 

DIMENS^ l.CO 

DIMENS= 1.00 
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TABLE A -II 

A COMPLETE LISTING OF SIMILARITY RATIOS FOR 
A RESTRICTED CASE OF THERMAL MODELING (Cont'd) 

IF PI RATI0 IS DIMENSI 0NLESS 
DIHENS WILL EQUAL 1.00 


SET 40 

SET 41 

SET 42 

PI 1 

PI 1 

PI 1 

RAJl 0.Q0E-38) 

RAJ ( 0.00E-38) 

RA J { 0.00E-38) 

C J ( -0 . 10E 01) 

CJI-0.10E 01) 

C JI-0.10E 01) 

JK( 0.30E 01) 

CK J ( 0.10E 01) 

CK J ( 0.10E 01) 

RKJ< 0.106 01) 

RK J ( 0.0QE-38) 

T J ( G.00E-38) 

ST ( 0.10E 01) 

ST( 0.10E Gl) 

ST( 0.10E 01) 

DIMENS* 1.00 

DIMENS* 1.00 

DIMENS* 1.00 


_ PI 2 

PI 2 


PI 2 


RAJ ( 0.10E 01) 

RAJ ( 0.10E 

01) 

RA J ( O.lOE 

01) 

CJ< 0.00E-38) 

CJ( O.OOE- 

38) 

CJ( O.OGE 

-38) 

TKI-0.40E 01) 

CKJ(-0. 13E 

01) 

CK J(-0. 10E 

01) 

RKJI-0.10E 01) 

RK J ( 0.33E 

00) 

TJ(-0.10E 

01 ) 

B I J ( 0.10E 01 ) 

B I J ( 0.10E 

01) 

B I J ( O.lOE 

01 ) 

. DIMENS*. 1.00 

DIMENS* 1. 

00 

DIMENS* 1 

.00 


PI 3 

PI 3 

PI 3 

R AJ { O.OOE-38) 

RAJ ( 0.00E-38) 

RAJ C O.OOE-38) 

CJ( 0 .00E— 38 ) 

CJ< 0.00E-38) 

CJ( O.OOE-38) 

TK(-0.30E 01) 

CKJI-0.33E 00) 

CK J ( 0. ODE-38) 

RKJI-0.10E 01) 

RK J ( 0.33E 00) 

TJ(— O.lOE 01) 

CK J ( O.lOE 01) 

TK ( O.lOE 01) 

TK ( O.lOE 01) 

DIMENS= 1.00 

DIMENS* 1.00 

DIMENS= 1 • GO 


PI 4 

PI 4 

PI 4 

RAJ ( -D . 10E 01) 

RAJ ( -0. 10E 01) 

RA J ( O.OOE-38) 

CJ( 0.00E-38 ) 

CJ( O.OOE-38) 

CJ{ 0 .00 E- 38 ) 

TK ( 0.00E-38) 

CK J ( 0 . 6oE- 38 ) 

CKJt-O.lOE 01) 

RK J ( 0. C.OE-38) 

RK J ( O.OOE-38) 

T J ( 0.30E 01) 

A I J ( O.lOE 01) 

A I J ( O.lOE 01) 

RK J ( O.lOE 01) 

DIMENS* 1.00 

DIMENS* 1.00 

DIMENS* 1.00 


PI 5 

PI 5 

PI 5 

RAJ ( O.OOE-38) 

RAJ ( O.OOE-38) 

RAJ (-0 .IDE 01) 

CJ( O.OOE-38) 

CJ( 0.0CE-38) 

CJ( O.OOE-38) 

TK ( —0 . 10E 01) 

CKJ (-0. 33E 00) 

CK J ( O.OOE-38) 

RK J ( O.OOE-38) 

RK J ( 0.33E 00) 

T J ( O.OOE-38) 

T J ( O.lOE 01) 

T J ( O.lOE 01) 

A I J ( O.lOE 01) 

DIMENS* 1.00 

DIMENS* 1.00 

DIME N$= 1.00 
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TABLE A -II 

A COMPLETE LISTING OF SIMILARITY RATIOS FOR 
A RESTRICTED CASE OF THERMAL MODELING (Cont'd) 




IF PI RAT 10 IS DI MENS 1 0NLESS 




DIMENS WILL EQUAL 1.00 




SET 43 

SET 44 


SET 45 


PI 1 

PI 1 


PI 1 

R AJ { 

O.OOE-38) 

8 1 J 1 0.00E-38) 

B I J ( 

0.00E-38) 

CJ( 

-0.10E 01) 

CJI-0.10E 01) 

CJ( 

-0.10E 01) 

RK J ( 

O.IOE 01) 

TK ( 0.00E-38) 

TK( 

0.30E 01) 

TJ ( 

0.30E 01) 

CK J ( 0.1GE 01) 

RK J ( 

O.iOE 01) 

ST ( 

0.10E 01) 

ST ( 0.10E 01) 

ST( 

0.10E 01) 

0 I MENS= 1.00 

D I MENS= 1.00 

DIME NS= 1.00 


PI 2 

PI 2 

PI 2 

RAJ ( O.IOE 01) 

B I J ( O.IOE 01) 

B I J ( O.IOE 01) 

CJ( O.OOE-38) 

CJ( O.OGE-38) 

CJ< O.OOE-38) 

RK J { -0 . 10E 01) 

TK ( -0 . 10E 01) 

TK(— 0.40E 01) 

TJ(— 0.4CE Ul> 

CKJI-0.10E 01) 

RKJ(-0.10E 01) 

B I J ( ^O.IOE 01) 

RAJ ( O.IOE 01) 

RAJ ( O.IOE 01) 

DIMENS= 1.00 

DIM£NS= 1.00 

DIMENS= 1 . GO 


PI 3 

PI 3 

PI 3 

R A J ( O.OOE-38) 

B I J { O.OOE-38) 

B I J ( O.OOE-38) 

CJ( O.OOE-38) 

CJ( 0. COE-38) 

CJ( O.OCE-38) 

RK J ( O.OOE-38) 

TK ( 0.30E 01) 

TK(-Q.3CE 01) 

TJ (-0.10E e 1 ) 

CKJ(-0.1GE 01) 

RK J ( —0 .IDE 01) 

TK ( O.IOE 01) 

RK J ( O.luE 01) 

CK J ( O.IOE 01) 

DIMENS= 1.00 

D IMENS= 1.00 

DIMENS= 1.00 


PI 4 

PI 4 


PI 4 


RAJ ( O.OOE-38) 

8 I J ( C.10E 

01) 

B I J ( O.IOE 

01) 

CJ< O.OCE-38) 

CJ( O.OOE- 

38) 

CJ( O.OCE 

-38 ) 

RK J (-O.IOE Cl) 

TK(-0. 10E 

01) 

rK(-0.40E 

01 ) 

T J ( -0 . 30E 01) 

CKJ (-0. 10E 

01) 

RK J (-0 • ICE 

01) 

CK J ( O.IOE 01) 

A I J ( O.IOE 

01) 

A I J ( O.IOE 

01) 

DIMENS= 1.00 

D I MENS= 1. 

00 

D IMENS= 1 

. 00 


PI 5 

PI 5 

PI 5 

R A J ( -0 • 10E 01) 

BIJl 0. COE-38) 

B I J ( O.OOE-38) 

CJ( O.OOE-38) 

CJ( O.OOE-38) 

CJ( O.OOE-38) 

RK J ( O.OOE-38) 

TKl-O.lOE 01) 

TK( -O.IOE 01) 

T J { O.OOE-38) 

CKJ ( Q.00E-38) 

RK J ( O.OOE-38) 

A I J ( O.IOE 01) 

T J ( O.IOE 01) 

T J ( O.IOE 01) 

D I MENS= 1.00 

D I MENS= 1.00 

DIMENS= 1.00 
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TABLE A -II 

A COMPLETE LISTING OF SIMILARITY RATIOS FOR 
A RESTRICTED CASE OF THERMAL MODELING (Cont’d) 

IF PI RATI0 IS DIMENSI 0NLESS 
DIMENS WILL EQUAL I. 00 


SET 46 

SET 47 

SET 48 

PI I 

PI 1 

PI 1 

BIJI 0.10E on 

B I J ( 0. COE-38) 

BIJ( O.OOE-38) 

cji-o.iqe on 

cj(-o. ioe on 

CJI-0.10E on 

TKI-Q.10E 01) 

ckji o. ioe on 

CKJI 0.10E on 

AIJI 0.I0E on 

RKJ( 0.0GE-38) 

AIJI O.OOE-38) 

ST ( 0.I0E on 

ST ( 0 . 10 E on 

STI Cl . IOE on 

D I MENS= 1.00 

DIMENS= 1.00 

DIMENS= 1.00 


PI 2 

PI 2 


PI 2 

B I J ( O.OOE-38) 

B I J ( 0.10E 

on 

BIJI O.OOE-38 ) 

CJ( O.OOE-38) 

CJ< O.QGE- 

38) 

CJI O.OOE-38) 

TKI O.OOE-38) 

CK J ( -0 • I 3E 

on 

CKJI O.OOE-38) 

AIJI -0 . IOE on 

RKJ< 0.33E 

00) 

A I J I -0 . IOE on 

RAJI 0.10E Ul> 

RAJ ( 0 • IOE 

on 

RAJI 0. IOE on 

D I MENS= 1.00 

D IMENS= I. 

00 

DIMENS= 1.00 


PI 3 


PI 3 

PI 3 


BIJI -0 . IOE 

on 

BIJI O.OOE-38) 

BI JI-Q.10E 

on 

CJI O.OOE- 

-38) 

CJI O.OOE-38) 

CJ( O.OCE 

-38) 

TKI Q.10E 

on 

CKJI-0.33E 00) 

CKJI 0.1GE 

on 

AIJI-0.10E 

cl ) 

RKJl 0.33E 00) 

AIJI -0 • IOE 

on 

CKJI 0.10E 

C 1 ) 

TKI 0.10E on 

TKI Q.10E 

on 

DIMENS= 1 

.00 

D I MENS= 1.00 

0 IMENS= 1 

.00 


PI 4 

PI 4 

PI 4 

BIJI -0 . IOE on 

BIJI 0 . 10 E on 

BIJI 0.30E on 

CJI O.OOE-38 ) 

CJI 0.00E-38) 

CJI 0.00E-38) 

TKI 0.40E 01) 

CKJI-0.13E on 

CKJI-0.40E on 

AIJI -0 . IOE on 

RKJI 0.33E 00) 

AIJI 0.30E on 

RKJt 0.10E 01) 

AIJI 0. IOE on 

RKJI 0 . 10 E on 

DIMENS= 1.00 

D I MENS® 1.00 

D IMENS= 1.00 


PI 5 

PI 5 

PI 5 


BIJI G.QOE-38) 

BIJI O.OOE-38) 

BI JI-0.10E 

01) 

CJI O.OOE-38) 

CJI O.OOE-38) 

CJI O.OOE 

-38) 

TKI-0.10E 01) 

CKJI-0.33E 00) 

CKJI 0. IOE 

on 

AIJI O.OOE-38) 

RKJI 0.33E 00) 

AI JI-0.10E 

on 

T J I 0.10E Cl) 

T J I 0.10E on 

T J I 0.10E 

on 

DIMENS= l.OC 

DIMENS= 1.00 

D I ME NS= 1 

.00 
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TABLE A-II 

A COMPLETE LISTING OF SIMILARITY RATIOS FOR 
A RESTRICTED CASE OF THERMAL MODELING (Cont*d) 


IF PI RAT 10 IS DIMENSIONLESS 
DIMENS WILL EQUAL 1.00 



SET 49 

SET 50 


SET 51 


PI 1 

PI 1 


PI 1 

B I J ( 

0.00E-38) 

BIJI 0.75E 

00) 

BIJI 0.0OE-38) 

CJ( 

-O.IOE ol) 

CJ(-0.10E 

01 ) 

CJI- 0 . 10 E on 

CK J ( 

0.10E 01) 

RKJ( 0.25E 

00) 

RKJI O.IOE 01) 

TJ( 

0.00E-38) 

A I J ( 0.75E 

00) 

T J ( 0.30E on 

ST ( 

o.ioE on 

S T ( 0.10E 

on 

STI O.IOE on 

DIMENS= 1.00 

DIMENS= 1. 

CO 

DIMENS= 1.00 


PI 2 


PI 2 

PI 2 


BIJI O.IOE 

on 

BIJI 0.00E-38) 

BIJI O.IOE 

on 

CJI 0.00E 

-38) 

CJI 0. COE-38) 

CJI C.00E- 

38) 

CKJI-0.10E 

on 

RKJI Q.OOE-38) 

RKJI-0.10E 

on 

TJI-0.10E 

01 ) 

AIJI-0.10E on 

TJI-0.40E 

on 

RAJI O.IOE 

on 

RAJI O.IOE on 

RAJI O.IOE 

on 

DIMENS= 1 

.00 

DIMENS= 1.C0 

DIMENS= 1. 

00 


PI 3 

PI 3 


PI 3 

8 I J ( □•OQt-38) 

BI JI-0.25E 

00) 

BIJI 0.00E-38) 

CJI O.OOE-38) 

CJI O.OOE- 

38) 

CJI O.OOE-38) 

CK J ( O.OOE-38) 

RKJI 0.25E 

00) 

RKJI O.OOE-38) 

TJI-O.IOE 01) 

AI JI-0.25E 

00) 

TJI-0.10E on 

TKI O.IOE dll 

TKI O.IOE 

on 

TKI O.IOE 01) 

DI MENS= 1.00 

0 I MENS= 1. 

00 

DIMENS= 1.00 


PI 4 

PI 4 


PI 4 

BIJI O.OOE-38) 

BIJI-0.75E 

00) 

BIJI 0.0CE-38) 

CJI O.OOE-38) 

CJI O.OOE- 

38) 

CJI O.OOE-38) 

CKJI-0.10E on 

RKJI-0.25E 

00) 

RKJI-0.10E on 

TJl 0.30E 01) 

AI JI-0.75E 

00) 

TJI-0.30E 01) 

RKJI O.IOE on 

CK J I O.IOE 

on 

CK J I O.IOE on 

DIMENS= 1.00 

D I MENS = 1. 

00 

D IMENS= 1.00 


PI 5 

PI 5 

PI 5 

BIJI O.IOE ul) 

BIJI-0.25E 00) 

BIJI O.IOE on 

CJI O.OOE-38) 

CJI O.OOE-38) 

CJI O.OOE-38) 

CKJI- 0 . 10 E on 

RKJI 0.25E 00) 

RKJI-0.10E on 

TJ { -O.IOE on 

AIJI-0.25E 00) 

TJI-0.40E on 

A I J I O.IOE Cl) 

T J I O.IOE on 

AI J { O.IOE on 

DIMENS= 1.00 

D I MENS= 1.00 

DIMENS= 1.00 


40 



TABLE A -II 

A COMPLETE LISTING OF SIMILARITY RATIOS FOR 
A RESTRICTED CASE OF THERMAL MODELING (Cont'd) 


IF PI RAT 1 0 IS DI MENS I 0NLESS 
DIMENS WILL EQUAL 1.C0 


SET 52 


SET 53 

SET 54 


PI 1 


PI 1 

PI 1 


BIJI O.IOE 

01) 

CJI-0.10E 01) 

CJC-0.1CE 

01) 

CJl-O.IOE 

01 ) 

TKI 0.0GE-38) 

T K ( 0.30E 

01) 

A I J ( 0.10E 

01) 

CKJI 0.10E 01) 

RK J ( 0.10E 

01) 

TJl-O.IOE 

01) 

A I J I 0.00E-38) 

A I J { O.OGE 

-38) 

STI O.IOE 

01) 

STI 0.10E 01) 

ST { O.IOE 

01) 

DIMENS= 1 

.00 

DIMENS= 1.00 

D IME NS= I 

.00 


PI 2 

PI 2 

PI 2 

BIJI 0.00E-38) 

CJ( 0. COE-38) 

CJI 0.00E-38) 

CJI O.OOfc-38) 

TK ( 0. COE-38) 

TKI 0.00E-38) 

AIJI-0.10E Cl) 

CK J { O.CGE-38) 

RK J l O.OOE-38) 

T J ( 0.00E-38) 

AIJ(-0.I0E 01) 

AIJI-0.10E 01) 

RAJI O.IOE 01) 

RAJ ( O.IOE 01) 

RAJI O.IOE 01) 

DIMENS= 1.00 

D I MENS= 1.C0 

DIMENS= 1.00 


PI 3 

PI 3 


PI 3 


BIJI O.OOE-38) 

CJ( C.GGE- 

38) 

CJI 0.00E 

-38) 

CJI O.OOE-38) 

TK { -0 • 10E 

01) 

TKI-0.40E 

01) 

A I J I O.OOE-38) 

CKJC-0. ICE 

01) 

RKJI-0.10E 

01) 

TJl-O.IOE 01) 

A I J ( O.IOE 

01) 

A I J I O.IOE 

01) 

TKI O.IOE 01) 

B I J C O.IOE 

01) 

BIJI O.IOE 

01 ) 

DIMENS= 1.00 

D I MENS= 1. 

CO 

DIMENS= 1 

.00 


PI 4 

PI 4 

PI 4 

BIJ(-0.10E 01) 

CJI O.OOE-38) 

CJ( O.OOE-38) 

CJ( O.OOE-38) 

TKI 0.30E 01) 

TM-0.3CE 01) 

A I J ( -0 • 10 E j1) 

CKJI-0.10E 01) 

RKJI-0.10E 01) 

T J ( O.IOE 01) 

A I J I O.OOE-38) 

A I J ( G.OGE-38) 

CK J { O.IOE 01) 

RK J I O.IOE 01) 

CK J ( O.IOE 01) 

DIMENS= l.CO 

D I MENS= 1.00 

D I MEN S= 1.00 


PI 5 


PI 5 

PI 5 

B I J ( -0 • 10E 

Cl) 

CJ( O.OOE-38) 

CJ( O.OCE-38) 

CJI O.OOE 

-38 ) 

TK ( -0 • 10E Cl) 

TKI— O.IOE 01) 

A I J { -0 • 10 E 

ul) 

CK J ( O.OOE-38) 

RK J ( O.OOE-38) 

T J ( 0.40 E 

u 1 ) 

A I J ( C.OGE-38) 

A I J { O.OOE-38) 

RK J ( O.IOE 

Cl ) 

T J ( O.IOE 01) 

T J ( O.IOE 01) 

0 I MENS= 1 

• Ou 

D I MENS= 1.00 

D I ME NS= 1.00 
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TABLE A-II 

A COMPLETE LISTING OF SIMILARITY RATIOS FOR 
A RESTRICTED CASE OF THERMAL MODELING (Concluded) 


IF PI RAT 10 IS DIMENSI 0NLESS 
DIMENS WILL EQUAL 1.C0 



SET 55 

SET 56 

SET 57 


PI 1 

PI 1 

PI 1 

CJ( 

-O.IOE 01) 

CJI-0.10E 01) 

CJt-O.lOE 01) 

CKJ ( 

O.IOE cl) 

CK J ( O.IOE 01) 

RK J ( G.1GE 01) 

RK J ( 

0.00E-38 ) 

A I J ( O.OCE-38) 

A I J ( O.OCE-38) 

A I J ( 

0.00E-38) 

T J ( 0. COE-38 ) 

T J ( 0.30E 01) 

ST ( 

O.IOE 01) 

ST( O.IOE 01) 

S T ( O.IOE 01) 

DIMENS* 1.00 

DIMENS= 1.00 

DIMENS* 1.00 


PI 2 

PI 2 

PI 2 

CJ( 0.00E-38) 

CJ( 0. COE-38) 

CJ( O.OOE-38) 

CKJ ( 0.00E-38) 

CKJ ( O.OOE-38) 

RK J ( O.OCE-38) 

RK J ( 0.00E-38) 

A I J ( - 0 • 10 E 01) 

A I J ( — 0 .ICE 01) 

A I J ( -0 . 10E 01) 

T J ( 0.00E-38) 

T J ( O.OUE-38) 

RAJI 0.106 01) 

RAJ ( O.IOE 01) 

RA J ( O.IOE 01) 

D I MENS* 1.00 

DIMENS* 1.C0 

DIMENS* 1.00 


PI 3 

PI 3 

81 3 

CJ( O.OOE-38) 

CJ< 0. COE-38) 

CJ( O.OOE-38) 

CKJ(-0.13E Ol) 

CKJI-0.10E 01) 

RK J { -0 . 10E 01) 

RK J ( 0.33E 00) 

A I J ( O.IOE 01) 

A I J ( O.IOE 01) 

A I J ( O.IOE 01) 

T J (-0. 10E 01) 

TJ(-0.40E 01) 

BIJC O.IOE 01) 

B I J ( O.IOE 01) 

BIJ< O.IOE Ol) 

D I MENS* 1.00 

DIMENS* 1.00 

DIMENS* 1.00 


PI 4 

PI 4 

PI 4 

CJ( O.OOE-38) 

CJ( O.OOE-38) 

CJ( O.OOE-38) 

CKJ(-0.33E 00) 

CKJ ( C.OOE-38) 

RK J ( O.GuE-38) 

RK J ( 0.33E 00) 

A I J ( O.OOE-38) 

A I J ( O.OOE-38) 

A I J ( O.OOE-38) 

TJ( -O.IOE 01) 

TJC-0.10E 01) 

TK ( O.IOE Cl) 

TK( 0.1CE 01) 

T K ( O.IOE 01) 

DIMENS* 1.00 

DIMENS* 1.00 

oimens= 1.00 


PI 5 

PI 5 

PI 5 

CJ( O.OOE-38) 

CJ( O.OOE-38) 

CJ( O.OCE-38) 

CKJC-0.33E 00) 

CKJt-O.lCE 01) 

RKJ(— O.IOE 01) 

RK J ( 0.33E 00) 

A I J ( O.OOE-38) 

AIJ{ O.OOE-38) 

A I J ( O.OOE-38) 

T J ( 0.30E 01) 

TJ(-G.33E 01) 

T J ( O.IOE .1) 

RK J ( O.IOE 01) 

CKJl C.10E 01) 

DI MENS= 1.00 

DIMENS* 1.00 

DIMENS* 1.00 
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APPENDIX B 


The sets of Independent similarity ratios are given in column form, with 
an independent set of ratios in each column. Each table contains three columns 
of independent similarity ratios. 

The symbols outside the parentheses ( for each PI ratio) are the physical 
quantities which have as their exponents the numbers inside the parentheses. 

The signs of the numbers inside the parentheses show whether the physical 
quantities are in the numerator (a positive sign or no sign indicated) or denom- 
inator (a negative sign) . The numbers to the right of the letters E in the paren- 
theses dictate the number of places to move the decimal point to the right to get 
the numerical values of the exponents. 

As an example, take PI 1 from set 1 of Table II 

PI 1 

CJ ( 0.00E-38) 

CKJ ( 0. 00E-38 ) 

Q (-0. 10E Oi) 

QE { 0. 10E 01) 

DIMENS = 1.00 

Then, as indicated above, 

PT 4 = (CJ)° (CKJ)° (QE) 1 _ QE _ Q e 

(Q ) 1 Q Q 


The quantities CJ and CKJ do not appear in the ratio in final form, since any 
quantity raised to the zero power is one. The term DIMENS = 1. 00 indicates 
that the PI ratio is dimensionless if DIMENS = 1. 00. 


National Aeronautic and Space Administration 

George C. Marshall Space Flight Center 
Huntsville, Alabama, April 1966 
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